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MARINE ELECTRONIC FUEL INJECTION

(MEFI)
DIAGNOSTIC MANUAL

The Table ol Caments on the jollowing page INicmes v S9etioRd coveted in thiE Manusl, At
the beginning of sach indivicual seetton is & Tadle & Conlemis which givas tha pag# RUMBber on
WhISH SbCh EURjECT Bag .

Whan reterence |18 Mast In 101§ manhudl tb 4 brasd name, numBer, or Epciiic inel, mn eguivaien
PHodut! may be uped In plece ol 1he recommended Hem.

Al intormation, lilusinnions, sng ApCitcaliony conialnad IN1AIS Manue] 0 Basst on the MIes!

frodust irdormation svaltable of i 1ime of publicaion appmoval. The HZM is feserved 12 Mae
chRRRES I ANy Time withowt ndtice.

NOTICE: When lasieners Bre removed, Biways reinstall IN&m a1 the RAME I0estisn Tom whigh thiey
wire removed. If & 1BZErar NKedY 1o be MEpIBCed, st 1The CoTact paT FUMBSt MaBtEnar 'or 1hat
Bpplication. Il the coreecl part Rumber tapians: 15 Ao avallabie, & fastenar of squal gize pang
FTengih (&7 SUONQE:: MAy be uktd Faslaners LRI are met feussd, and thogs mGulring 1hraao
foching LOMpoURd will be called gut. The ¢orrect 1DTQue vAlue MUS! b LSed whan Ingtaifing

ingieners 1ha rquire H. 1t the above condhions sre not ollowes, pans or gystam dumigs eoukd
result.

MARINE POWER, INC.
Poanchatoula, Louigiana

NG pan of Thid publicalicn may be reproduced, stored In Any Tl Heval sysem, of transmred, In
mny 184 & By &%y Mmeans, Ingleding bot nel iimbked 10 sectronig, mechanical, phitosapying.
FRCOring o oifétwhie, wHhout the prigr writian perminsion of Marine Power, ing. TS IRsiuges
Al ey, IWYBCRtIDAS, Whbias and charts.
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FOREWORD

This sérvice Mmanudl itdydes genrral desixiption, dugrikis, yymxoms. end en-boar
SErvich pOCEIUNS for the fyel sonimp

| and gamgn ™ U & ot - Mpni
Engronic Fual Infeclion {MEEY engines L) fycta n GM Muipped nne

INTRODUZTION

Tha Rllcwng manug! has Been Prapared for aMective dingnasly of I Maring Electronic
Fael Injection (MEFI} systam

Al inderation, |usirationg and pecficalions cordained in i mEnu I bagsd &0 Ihe
IR product information ailabie ¥ the lime 8 pubficalion Approval. The AghE i Mebervad (&
make CRANGES M ANy 17Ne without MEHEE

This masyy) Shgulkd D kapt in 8 handy paca far Ay mlarence If peopary used. N will
mad Ihe nedds of tEChriclans and boan CwTIR S

This Marine Power EFl service manual is intended for use by
professional, qualified technicians. Attempting repairs or service
without the appropriate training, tools, and equipment could cause

Injury to you or others and damage 1o boat that may cause It not
to operate properly.
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MEIFI GENERAL INFORMATION .1

MARINE ELECTRONIC FUEL INJECTION (MEFi)

SECTION 1
CONTENTS
'lrlIIUI1I|P1'IjFIi{-.! Ispactien . oun.ua. Pl’!"ﬂ Homai Mode oo vinsrrnass FaQe-5
Barfic Krovwrlbdlipe mng Tach DLCS¢anTool 4ouiirvavrrrnss Pages
Regquired wouuvnerunnnnan. Faged MEFT Or-Boand Disgrosnc {O8D)
“mltnll:hlfﬁtDIMIil .- .-.ﬂl'-i !mmm ko ok m R R FE R Am P-I“'-s
Disgrostlc iInfarmation .......a. Page-1 HanToo! Uss With intermioiers ... Page-k
WinngHatren Service ... ... Fage-? Morw Dingrigstic Trowsle Codes
Wiring Lonnenier Service .. ...... Pape) Arg ST L .ieieiicvnaaaea, PAGEE
Metri-Pack Series 150 Terminals .. Page3 &Iearing Ciagnestic Troubls Cades
Weyther-Pack Cormedton .., ... Page-3 fNon5Can] . ..iuviuacnnnasns Fage-b
Engfre Corrtrad Module (ECM} Cleating Diagnonic Treuble Code;
Self-Disgrostics ............ Paged e I T
Malfinotinn ndicator Lamg (MIL) Fape Non-Scam Dibgnostics of Driveability
ImtarmiTient Malfunction indicator Concermu (With WD DYCs5et) .. .. Pagek
LmpiMIL)  vreiaiinssne. Paget Togls Neaded 1o Service the
Hﬂlwﬁilﬂﬂﬂﬁt'ﬁnubllmﬂ i]l'ﬂ!m LI R Fﬂgﬂ"’?
i.'DTL'.i] FrAF Ay adhm oy P.HH SHEI.rTHh“.ﬂ'I;] rr AT AR b Ay hgﬂ'—!
ServiceMAode ... ......... Pagef  Abbreviations "ras s mmmrssaa s PAgel]

VISUALPHYSICAL INSPECTION
& carsfyl vipyal gpd phyaleal inapegiinn prutt be

rm diggn r . This

n & fizin withtut § r

0t Infpect all vacuum hoses for correct routing,

plaches, cuts, of dicconnests. By UMk o thpect Mtes

that ars difficulc wo kee. Inspect all thi wires in the

£ogind compartmant for proper connections, barmed or

shafed spows. pinched wires, oy contacr with kharp

ediges or hot axhaunl manifolds. Thic visualiphyeiea]

ibspection is viry importart. It must be dent carefully
and thargughly,

BASIC KNOWLEDGE AND TOOLS REQUIRED

Te ust thic manyusl mest eflzctively, & paneral
cadrsianding of basic electrim] rircuils and eireyit
wrtbisg tsols is required. You shoghkd be familiar with
mmmmﬂm ahms, anpg,
the basie theories of alestricity, and ymdersiand what
beppens ia ab gpen or shorted wirs,

Te periors sysem disgrasis, severa! special toois
£od wquipment are required. Plesss bBecome
acquaiated with the 190ls and their uvir before
sttempring Lo diagnose the systam. Spesint toals
which are required fer syatem service are [lutrated at
the end of this pection.

ELECTROSTATIC DISCHARGE DAMAGE

Elsctronic components uaed in sontral svitems are
often designed w earry vary low voltage, med wre very
susceptible to damuge cavied by wilactrosiatis
discharge. It is possible for jegs then 160 volts of puatis
ehectricity to cause damage to seme aleciromic
cemponents By comparison, it ket as muoch ac 4,000
volls for o persan to wven feel the tap of & Liatic
dizehargs.

There are several ways for u perzon 1o become
vitically charped. The mest sofomoen methods of
charging are by frietion and by industion. An szample
ufﬁrﬂghyﬁkﬂnnhnmﬂﬁng RETOSE & Bant,
io which o charge of a3 mueh uy 25000 volts oan build
op. Charging by induction oetuts when & peron with
well insulaied shoas stends near 4 highly charged
objel and momeniarily loches ground, Chirpes of
ihe e polarity gre drainsd of Ixaving the peryon
nighly charged with the opposits polarity, Suvie
eharges of either type can cause damape thersfore, it
W imporrAnt to use cure when handling and tasting
nlyctronic compenenty,

DIAGNOSTIC INFORMATION

The diagneptic charts and functionyl cheeks i this
manukl ars deyigned to locaie m feulty cireuit ar

eompanent threugk logic based on the procass of
elimination

https://wwWB&athanuals.com/



2. MEFI GENERAL INFORMATION

The tharts are praparsd with the requirement that the
system Functiohwd eorrectly at the time of wsvembiy
and that there 220 80 mulsiple Taflures

Engine contral eirduits gontain many spasial
ducign featurey pot foord in standard vehicle wiring.
Envirommental protection is uved extensively s
proteet #lectrical contacts and proper splisiag muthody
murt b wsed when necessary.

The proper operation of low amperags
mputbfentpnt arcuits depend upon good soptimuwity
betwest gSftuit conneetors. It is important before
somporanl replacement aadior doring normal
troyblabooting procedures that u vivual imspaetion of
nty quasticaabls mating sansmctor is performed.
Mating worfasss should e properly formed, clans god
likely to muke proper contact Some typical esuses of
somectar jomblemms wrw Ikted balow.

1. [mproparly [ormed eonthett andier connestor
kousing,

2 Damaped contacts o bousing due to improper
snpyement

1 Corrogion, sxiler or othar eostateinants on the

cohbuet mating surfacen.

Lagempiats magng of the connector halwee during

{nitial sssembly or 2uring mubseguent

troublesbooting procedures.

ol

5. Tendeney for eonnectors to some apart dus Lo
vibration and’ss tempariiure cysling.

€. Terminuis oot fully srated in the cotnector body.

7. Inmdwguate terming] eHmps 3 the @ire.

WIRING HARNESS SERVICE

Wire harseasas ghould bt repliced with proper
part sumbdr harnatial. When £ignal wiret nre spliced
ints & harMasE, ukd the same gags wire with high
temperaturs naulation enly.

With the low current and voltage lnvels found In
the Evitam, it 1 [mportant that the best posrible bond
b made at all wire splicey by soldering the splices as
ahewn in Figure 1.

Use cars whap probing & sonssstar o teplacing
conpector terminaly. I is povsible Lo sbort between
cphoLite terminzls. If this happens, certaln
componants can ba damzged.  Alwaysr uwe jumper
wires with the correaponding muatisng terminagls
tetwenn copnectors for circalt cheeking NEYER probe
through monnector pesls, wire inguietion, secondary
ignitios wires, boots, Ripples or covers. Micrascopic
damage or holes may recult isn svedtusl water
intrusion, corrosion mndier Ccomponant er cireuit
failure.

TAWISTEDSHIELDED CABLE

CHLR W YWARE
Y eurmuaccet F
LA

1. REMADWE SUTER JACKET,
L WrAIOLR LY AR TAML, DO WOT
RIWDOYE MY LAR,

TWISTED LEADS

> SEK

1. wOGCHTE Cokil GFD WIKE.
A, IMOYT MELLATION AT REQLIRELD,

i l{ﬁ%}[:v

1. DNTWRET SOMDUETORE. FTIGF Db ULATIE &%
NELELiMAT-
——

SPUCT NG SOLDER
- o — -

I IPRUCT THO WIRE TG FTHER LENG TPUECE
LS AND RORIN CORT STLEHE.

?_ rﬂ..lﬂ'!ﬂll

4 Sy el UiimG ERUY QLT L NTHAD CTHO
FOLDER WP LACH IPUCK 1O i ELLATL,
L WA TH APYLAR AMD DA (LM S TE ) syl

1 LA b

B TAFE QuERWHALE RUNS P TO SECTIRE AL REFEAN,

S SR

& COVER SPLITE WITH TAM TS NEULATT
el CTHER WARLE.

5 AITWAST ik RIFQRL AND T M WITH
ELECTRHCAL TRWFL ANE MOLD M MLACE,

LEY-Eal ]

Egur: 1 - Winng Harmass i'EHir

WAARINE
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MEFi GENERAL INFORMATION -3
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1. WETELFACK SLRIRS X Tl ) GRS O i aAa

50 REMALE TERMm AL & COMRICTOREDEYT
E  LPCENG Tang . fkaL P
15 371F41

Figure £ - MATI-FaCK SENEs 150 Terminal Remova)

WiIRING CONNECTOR SERVICE

Meat ewnnectors in the englne sompertment wre
protecied againgt moisture and dirt which could steate
exidation and deposiis ep the terminals. This
fratection & important baciaee of the very low voltagr
ind orrent levels found in the electronic system. The
eomnsectary bave w lock whish swcures the male and
femals Wrminnls together. A pecondary lock belds the
weal ang terming] inte the copnectar,

Whern diagnesing, opes sireuits are often dificul
to lesaie by pight bacauss sxidation or terminal
mitallgempnt gre hidden by the connectors.  Merels
wigpling m ¢onnector on & skager b¢ in the wiring
harness may lockte the open cireuit sondition. This
should always ba eomtideryd when an optn siteuit or
feiled sengor is indicated. Intermirtent problems mav
alsc ba eaticad by oxidized of loose conpactions.

Balors making a connector ragair, be certain of the
type of conneetor. Some connectors Jook sikmilar but
are perviced differently. Replacement conneecors and
tirmibals xre lined io the parts catale.

Metri-Pack Series 150 Terminals

Some ECM hauness connectols S0ntain termines
called Metri-Pack Figure 7). These are used ot s0me
of thy pensory and the distributsr gponector.

Mawri-Pack terminale are alss ealind "Pull-To-
Seat” tarmingls because to Inszall a wrmine) on o
wire, tha wire is first inserted throogh the geal (5) wnd
conneeter {4). The terminal Is than erisped on the
wire, and the wiminal pulled back inw the conneetar
o pead it in pluse.

Tho remove & Lartinsl:

1. Slide the seal back on the wire.

2. [neert wol (X BT-8518 J X5E69. or equivalent

s shean i insert "A" and "B Lo releass the
termina] locking tang (2).

3. Push the wire srd temminal ou through the
ESRRELnT,
If the terminal i being reused, reshape the
locking tasg (21

Weathar-Pack Connectors

Figure 3 shows g Wanther-Fack connector and the
tooi (J 28742, BT-#2344-A of wquivalent) reguired to
service it. ‘This tsel i used to remove the pin and
cleeve termina)s, If srminel removel is attempted
withoot using the spatial ool required, thate is o pood
chance thyt the terminal will be bent or deformed. and
unlike seanviard blnde type termingle thess tarmingls
cannol b straighiened onee thay are bent

Make certain that the conneciors wre properiy
sexied und &ll of the sealing rings iz place when
contecting leads, The hinge-type flap provides g
gecondary lecking feature for the connecter. Lt
tmproves thé capnector reilabilicy By retaining the
terrningls If the small terming] lock tangs are pov
positicned propathy.

Weather-Pack sannections cannot be replaced with
standard ronnections, lastrurtions are provided with
Waather-Puck conneclor Aid terminal packnges.

ENGINE CONTROL MODULE (ECM) SELF-
DAGNOSTICS

The Engine Control Module (EOM) performe &
continus! sel-diggnosis 6o certain eontrol funstons.
This dingnostic capability it complemented by the
dispnoptic proceditui contained in this manosl. The
ECM's lanpuage for communicating the sogree af &
malfurction I & system o Diagnestic Troukls Codes
{DTICs). The DTCy are two digil numbers that can
rangs from 12 1o 51, Wihen a malfunction i3 delected
By the ECM, & DTC is 32t and 1the malfunctian
itdicater lamp is Dminated.

https://www.g?)’a'ff;r'\"a[nuals.com/
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HhaanL | MUALT
COWNE WECTOR
So" ;ﬁﬁ-r

1 OFIM JTSONGANY LOCK MIMSE DN CONMESTOR

Ry

4. REMOVE TERMINAL UENG TEOL

4 435D

TIRMAAL REMBVAL TOQL
J2ETAY, | P00 BTS20 A

L CUT W DMMIDUATELY B ND Gt SEAL

T N
LAL
'N [ ] TI'I.H‘H.II.
ELIF NI HAL ST W

.
L ST S fn (27) OF BNSULA THRN S ROM WINE
£ CROWF TERAZNAL SrvEE Yl AND SHAL

e

S FUSM TIORNMCRL baby 5 M ECTOHL
ENGASE LOCKNE TANGE

b CLOSE EPEOnbalT LOCK HINGE 83 15555
Figure 3 - Waather-Pick Tatminal Repair
MALFUNCTION INDICATOR LAMP {MIL)

The malfupetion indjcator lamp it part of the
Murine Diagrostie Trouble Code (MDTC) too
(TA-080715), or Lt can ba o dash mognted warsing Tight
on Mot bogt mopdels,

* [present it informs the operater thet 5 problem
bas oeeurred aod that the boat should be taken for
MErVicH &S 3008 s Menponghly pesaible.

% [t&aplays DTCa ntorsd by the ECM which halp the
tachniciar diagnose sysem froblyms.

Al u brglb and wysiem eheek, tha Light will come
"N with the ey "ON" apd the enging ast taoning.
Whan the angiay [s sourted. the light wil] tern “OFF "
Ircee light remapy "ON." the pelf-diagnostic syatem
has deincted o problem If the problem poes away. the
light will go out i mest cawes aler 10 seconds, but &
DTC will ramuin srored in the BOM.

Whan thw Light remaing “0ON" while the sogine is
running, or whin 3 malfonetisn is norpected due t2 &
driveabllivy problam, "MEF On-Board Disgnostic

] at T

=117
M 1345

Frgurs & - Aarine CLC

(D90} Syrtem Check™ murt be pefsrmad. These
checks will exposs mulfunctions which may nst be
detectad if ather diegpottics wre performed
premhatorely,

Intermictent Malfunctian Indicator Lamp
(ML)

in the tase of un "intermittent™ problem, the
matfonction indicator lamp will light for 1en (10)
seconds and than will go out. However, the
correspendiog Diagneatic Trauble Code (DT will be
ktared is the memory of the ECM. Whas DTCs are it
by an intarssittent malfunction they could be helpiul
in disgmosiag the yyytem.

An intermittest DTC H cladred may or may not

reset. 1LIt i3 gr ingermivtent fajlure, consyls ghe
- -. it '
S nding to the {nweripittert DIC, “Symproms™

alse covers the tepic of "Intermitients™ A Bhyeica]

tnspection of e applicable sub-system most oftan will
resalve the problem.

Reading Diaghastic Troubis Codes (DTCs)

The prevision for communicating with the ECM &
U Dutg Link Conpector (DLC) (See Figure 41, It is
part of the MEF] ¢ngine wiring harnesc, and is 2 10
Rin eonnwetor, which ks alwcimically conmusred to the
ECM It in used in the atsambly plant to recaive
information in chaeking that the engine is oparsting
property before §i leaves the plant. The DT stored
in the ECM' memory ean ba resd sither throuph sean
tool, 3 band-hald diggnostis seanner plugged isnte the
DLC ef by counting the pumbar of flashas of the MIL
when tht marine diagnostie treuble code tool is
installed wng “Serviee™ mode is saiveted

Once the marine dizgrestic trouble code taol has
been connectrd, the ignition switch murt e moved to
the "ON" potiticn, with the. angine not ranning. At
this poin:, the MIL thould flash DTC 12 three times
CORLBMIve Ly

14RE apii
https://www.boat-manuals.com/
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MEFI GENERAL INFORMATION -5

This would be the Rollowing flash seguence: “flgsh,
pocse, flask flash, long paves, flach pavss, Nach-Nash,
long pmgse, flask, paute, flash-flgsh™ DTE 12
indieates thet the ECM's diaghostic system i
aperating. 1§ DTC 12 is not indicated, & problem is
present within the diagnostic syptem itsall, wnd shauld
be addruised by consulting the wppropriate dingnortis
chart in the "Di is" saccion

Followiag the output of DTC 12, the MIL will
indicate & DTC three times i u DT is present, or it
will imply eontinus o output DTG 12. I more than
onr DTC kac been stemd in the ECM's memory, the
DTGy will da cutput from the Jowast Lo the highest,
with mazh DTC baing dispiayed three fmes.

Service Mode

Whet the marine disgnostic touble sods too! is
installed at the DLC and the ewiteh it selected o
“Barrice.” the system will enter wha? (s called ihe
Service Mode, In this mede the ECM will:

I. Dieplay a DTC 12 by Tlashing the MIL

lndicating the 3ystam is operating earrect]y]

2 Dimplay gny stored DTCx by flaghing the MIL.
Each DTC will be {lashed three times, then
DTC 12 will be flashed again

3. The ignitier Siming is ssntrolied to & fized
tming degres programmad in the ECM, This
will nllow base timing to be adjusted on
distriwtor ignjtion sagines.

4. The 1AC valve moves ta its fully exiended
petition on medt models, Bocking the tdle air
passage. Thic ic important v remember, &5 an
stiempt to run the boat while in “Servies™
wode will most Ukaly fesul in an abnarmsl |y
iow dle speed.

Narma! Mode

The norma) mode will have no #fest an enping
DENCriTion.

DLC 5CAN TOOLS

The ECM can compunicate n variety of
information through the DLL. This duts is
tritannicted at & kigh frequaney whick requires a scan
boed Fer- mtecpretation

With a1 anderstanding of the data wiich the scan
wol dicplays, and knowledgy of tha sireqits invoived,
ihe scaf donl exn b4 very upefol i abtaiping
aferoatien which would be more difTicylt or
mpakilile bo obiuin with other squipment.

Ammldmmtmlk!themnfﬁmmﬂ:
barts gnneeessary, nor can they indicate exactly
where & problex s in w particular circgit Tred ehatts
neorporate disgnosls precedures using @ scan ool

where poasible or & marine diagrostic trn!uh-le code bowl
{ngn-sean) if a man too] {s unavailable.

MEFI ON-BOARD DIAGNCSTIC {QRD)
SYSTEM CHECK

Agstien.

The eorrect procedure o disgnose & provlem i to
Follewr two basie strps.
1. i gy w This 4

getxrmined by preforming the "On-Roard
Dingnostic (OBD) Syntern Chack ™ Binee thix ig the
FATURE point for the disgnostic procadures,
Aways begin bere. I the en-board disgnostics
aren™t working, the OBD syctem check will laad 1a
» diagnestic chart in "Dikgnosic™ section 1o sarrpct
the problem. If the on-bosrd disghostics wre
wurking eorrectly, the pext step js:

2. Iz therp 3 DTC gtoted® H a DTC i stored, [
directly to the pumbersd DI shart in “Diagmonic
section, This will determine IF the fayll i3 £till
Frepent,

SCAN TOOL USE WITH INTEAMITTENTS

The scan tool providus the ability to check, (wiggle
txst! of wiring harnesses or components with the
Hogihe not ranning, while ebserving the sean vool
readout

The sean ool can be plugged in wnd obaerved whily
driving the beat under the condition when the MIL
torny "ON" momentarity or when the fhREinE
drivenbility is momentarily poar. [f the probiem saems
o bk Felnted to certain parammaters that can be checkad
on the sear tool, they should be cherked whils driving
the boat. 1f there does oot sem Lo be any correlntion
berweer the problem and any specific cireyic, the scan
tool can be checked on sach position, wakching for u
period of tmw by see U there is any thange in the
readings that lndicitey intermitten| oparation.

Thummlh:lnmmwuuunmmt
pperating parwmeters of » poorly cpersting engine
with those of u known good ene. For axample, & sensor
may shift in waltw kot Dot set o dingnogtic trouble
code. Cotnparing the senuor's readings. with thosr of
thehtlypiui ecan 100l dity readingy may uncover th
problem.

The stas tonl hat the abiiity to save time in
diagncyis ard provent the replasasent of good pars.
Tha key to ucing the ktan teo! successfully for
diagnosis lies in the teehnician's abitity te understang
the sysiem Rt is mying to diagnose ae w4l as nn
understanding of the sean tpol aperation and
lienitazjons

THY Malm|
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6 MEFI GENERAL INFORMATION

The tezhaician should read the tool mamdacturar's
opereting mangal to bicome [amiliar with the al's
np:ruinn.

HOW DIAGHOSTIC TRGQUBLE CODES ARESET

The ECM is programmed to receive calibrated
voltage signais Jrom the sansors. The voltage sigmal
fres: the D0t Sy range from as law a5 ] volt to as
bigh as 4.9 valtsy. The sensor veltage signal is
calibrated for engine application This would be the
sensor's working paramates of "window ™ The ECM
and senbors will be discussed further in the "ECM and
Seosor” pection.

If w senuor i3 within its working of acceptable
parnmetery (Figure B), the ECY does not devact &
proklam. Whah a senacr veltage signal futls ot of this
"window,” oF 4n apan o short scours it wirihg to
the sepdor, the ECM would got receive the "window”
voltage for thel sensor. Whea the ECM does no:
tiaive the "window” volage for & programmed length
of time & DTC will be §tored. The MIL will be
iluminaced and o khewn defaylt valae will replacs the
mnsed valid b Sactste engine performance.

CLEARING DIAGNOSTIC TROUBLE CODES
[NON-5CAN)

1. Install Marine Disgnostic Troukle Cods (MDTC)
toal,

2. Turnignitiss switsh to 0N " engine not ranning.

3. Select "Servies” meds on MDTE toal

4. Move the throttle fram 0% (idle} t2 100% (WOT)
and beck v 0%

&, Dalect "Nermal” mode an MDTC toal. (I this <tep

iz oot performed, she engine may not start wod

Tuh,)

Start engine and run for at lenst 20 seconds.

Tyrn igmition switeh to "OFF™ far st Jeast 20

seennds.

Turc ignition switch te "ON."

fuhning.
Shleet "Service™ mode on the MDTC 1l and verify
DIC 12 only. Rameve MOTC woal.

10. If eriginad DTCy wre stili presant, chack "Notiee”™

Eogine not

L -

tainw end repent the DTC clearing procedurs
11. If new DTCs nre displayed, parform On- Boerd
Lisgoestic {QBD) gritem check.

NOTICE: Whsn chanring DTCs withoul the use of
4 scam toal, the battary moat be fully ehurged and
sranking spesd most br ab least 200 RFM. The
ability 45 clenr DTCx i3 directly dependent on
battary being fully charged and wble to erank
engine with adequate cranking RFM.

5 VOLTS

AR NELI DIFALLTEE IS ¥ X T XY
4.5

v
+]
#’ TrirCal STNEOR RANGE
] -
-]
[ j
oY

NN I WY CHFALLTE LT

pvots =41
MY 10352

FiQuie b -l::r:plt &f Senxor Normal Oparatign

CLEARING DIAGNOSTIC TROUBLE CODES
{SCAN)

Inztall scyn bonl.

Start sngine

Select eloar DTCE funestion

Claar DTCe.

Turn ignition "OFF* for 20 caconds.

Turn iphition “0NX™ and resd DTCe. IT DTCr ara
still pMient, check "Notice” balow gnd repeat
{ollowing from Step 2

NOTICE: When clearing DTCs with the use of o
hean toal, the bektery must be Mally charged and
cranking speed must be &t least 200 RPM. The
auility 1o elear DTCs b5 directly dapetdent an
battery being Mully charged and abie o start
engine with adequats cranking RPM.

Ll

A poerly charged battery or sogite cranking
problem may pesult in an ECY “reset” and may et
aflow stored DTCH to be cleared from EEPROM
ATRATY.

I this eondition sxistz, ke sure battery i3 fully
charged Ahd reppir charging/suarting system hglorp
aempring v clear DTCs from memory.

NON-SCAN DIAGNOSIS OF DRIVEABILITY
CONCERNS {WITH NO DTCs 5ET)

If & driveability sonsern e5ll exivty after follawing
the dingmostic cvircuit eheck wnd reviewing the
"Symptami® yection, An ot of range setuor may be
surpected. Becyuse of the unigue desige of the MEFT
syvier, fall safei buve been programmed into the
ECM to replace & sensed value with o default value in
the cast of n sensor malfunstion of BERIGT wiring
concern By alkewing this to cecur, limited engine
periormance iv renotsd ontgl the vehicle is repaired.

https://wwWit B8%¥Emanuals.com/
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MEF GENERAL INFORMATION -7

A basic undersianding of sansar speration is naoaskary
i be able o diagnose an sut ef range sensor.

If the wensor is vut of range, but still within the
tperating "Window” of the ECM, the problem will ge
undetected by the ECM wnd may result in a
driveahility concern,

A good eximple of thizs weyld be £f the coolani
Hnsar war reading incorractly wnd indissting to Lhe
ECM that esclanl temmperature wag at 50°F, byt acraal
coalan? semperaturs was 150°F (Figure €. This would
eaust the ECH 10 deliver more fusl than was aetually
werded and result i an everly riedh, rough runsing
eonditior. This condition weuld not bave caured n
DTC i aet a3 the ECH interprets this as within jte

T identify a svomor which is out of range, vou may
woplug it while running the eogine. After
npproximitaly I mingles, the DT for that sensor will
st iliumingte the MIL, and replace the sented vajur
with » defaul value. 1f g% that point & noticaable
periormance incrtasr is chyerved, the nop-scan DTC
char far that parzicular censer should be followed 12
corTel: the preblem,

NOTICE. Be sure to #lanr each DTC after
disconnecting and reconnecting esch penser.
Failure & do 3¢ maay result in & mis-diagrosis of
tht driviesbility consarn

TQOLS NEEDED TO SERVICE THE SYSTEM

The system raquires & sean tocl or Marine
Diggnostie Trouble Code (MDTC) tool, industive pick-
up Haning ligh:, fuel pressure test gaugs, tachomerer,
sl lighs, digical volt phmmerer with g minimem of 10
megebms impedance (1 34029-4 or aguivalen:),
valuum pump with gage and jumper wires for
diagrosis. A test Light o DVOM must be used when
specifitd in the procedures. See the and of this section
for special tools needed 1o divgmost or eopuis 2 systerm
For more complets information on the opatatian of
these tonls, eonsult the ool manufaciursr's
Insururtions,

LOW -5 vWOLTS

LIS TN EXELE DEFALD TEXR LI Tk a

e O -3 W QST QF RAWGE EENSOE

LE L] ENY U

e el = 1T ACTLMAL ETIRILA MY TEMOPLLA TUNS

TALLLAREREX D0 P P A TS N X I T
-

HON + 3 WOLTS -B-43

M5 11352
I—
Figure & - Exdmple of Shitrd Sensor Operation

T¥E] MALANNE
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8- MEFI GENERAL INFORMATION

HIGH IMPEDQANCE MULTIMETER
{CIGITAL VOLT-CHMMETER-CV M)

134029-A

\F?LTM ETER - Voltage pesition messuras magnituge
&t vp taie when connected in parallel ta an EXifting

argurt. A digital veltmeter with a 10 megohm ifput
impedance is used because this type of meter will
net load down the circuft and resultin faulty
readings. Some circuits require accurate low valtage
readings because they have a very high resistance,

AMMETER - When used as an ammeter, thic meter
atcurately measures extramely {ow current flow.
Refer to meter instructions for more infarmation.
® Selector must be set praperly for bath function
and range. D is ysed for mast measurements,

nH!qIHETEH - Measyres resistance of circuit direetly

i ohms, Refer to meter instructions for mets

informatian.

* DL displayin all ranges indicates apen circuit.

® Jerodisplayin all ranges (ndicates a short chrguit,

® An intermiftent canrection in » circuft may be
indicated by & digital reading that will not

stabilize on the cirgyuit,

¢ Range Switch - dutomatic and Manual.

2005 ~ Read: ahms directly

2K, 0K, 200KC - Reads ahmsin thousanas

2M, 20Ma, 200M2 - Reads shmsin millians

S 08411
=)

J23728-4

VACUUM PUMP WITH GAGE (20 IN, HG. MINIMUM)
Lse the gege to moniter manifeld engine
vacyum and yse the hand pump to check vacuum
sensors, solensids and viglves,

J341482-B

UNPOWERED TEST LIGHT

Used for chacking wiring far complete circuit,
shart i¢ greund, or voltage,

TACHOMETER :
Must have inductive trigger signal pick-up.

LR N ]
NI 1d51d

Figure 7. 5pecia| Toms (194 3}

1951 MaRINE

https://www.boat-manuals.com/
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MEFI GENERAL INFORMATION -9

METRI-PACK TER'AINAL REMDVER
Vsed fer removing 150 series Metri-Pack "puli.tp-
s#at” terminals from connecters. Refer to wiring
harness service in MEF: General Informatian SeChgn
tar removal pracedure.

/ J B56E5
e e S

4 IE?ﬂ-MT-EEEJ‘A_l

WEATHER PACK TERMINAL REMOVER
Usad for remaving terminhals from Weather Pack
cennacton. Refer te wiring harness service in $EFI
General Information Section for removal procedure.

T4 De0¥E

MARINE DLAGNOSTIC TROUBLE CODE (MDTCI TODL
& hand held diagnostic tool that is used to diagnese
fuel xnd emissian s M owill flash a code when a
problem is detected.

FUELPRESSURE GAUGE
Used for checking fuel sprtem pressure on TBI engines.

13473014

FUEL PRESSURE GAUGE
Used for checking fuel pump pressure an MFlengines.

JUTI0-20 & ) 3473D-250/BT B329

INSECTOR HARNESS TEST LIGHT

A specially designed light used to visually indicate
injector eigcrichl impulses from the ECH.

TK D450

TECH 1 SCAN TOOL {Opticnal)

A hang held diagnestic toal that is used 1o diagnose
fuel and emission systems. 1t witl display variout
parsmeters. (A cartridge is required: TE.01940.)

T4-41
NET1SEM

FIgure 3 - Spend] Taols (2 o7 3)

https://wWY B8EEmanuals.com/



10- MEF! GENERAL INFORMATION

133031

JOLE AIR CONTROL {tAL) WRENCH

Used for removing and installing the thegad
mounted IAC valve an the throttle body.

S 35632/BT-B5 144

IDLE AR CONTROL REMOVER
Used 1o remove igle air control assembly an
port fuel injection enging.

HARNESS TEST ADAPTER KIT

Uied to make slectrical test camnections in
cutrent Waather Fack, Meatri-Pack, and
Micra-Fack style terminals.

TA DGO76

20 DIAGNOQSTIC CONNECTOR EXTENSION
CaBLE

Extension cable to go between the "Tech 1"
and the DLC on the engine harness.

137088-A/BT-9171

FUEL LINE QUICK-CONNECT SEFARATOR

Used to release fuel line quick-connect
fittings.

INJECTOR TESTER
Separately endrgited each injector to

tempare for equal imaulses aver a constant
timg interval.

TIMING LIGHT
Must have inductive sigrnal pickup.

13
M3 13517

F-igurn ¥ - Spbrinl Teals (T oF 3)

https://wWW.'B‘(;’é*{-manuals.com/
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MEFI GENERAL INFORMATION 11

ABBREVIATIONS

RARD + BARGMETRIC PRESSLRE

BAT « BATTRERY, BATTERY MOSITIVE TERMINAL, BATTEA Y OR $YSTEM VOLTAGE
9  BATTERY FOSITIVE

X + CRANKIHAFT POSITION SENSOR

(= 5]  QRCNT

£MF = CENTRAL MULTIPQAT FUEL IRJECTION
COHN - CONNECTOR

YL + CYLINDER

bEG + DECHEES

(']  DISTRIEUTDR WENITION

MAG « CMAGNDATIC

ST « BIEATRRUTOR

DLg * DATA LINK CONNECTDR

o - DAGNDSTY. TROUELE CODE

PVOM - DMEITAL VOLT OMMMETEA

KM + ENGINE CONTROL MODULE

T v ENGINE COQLANT TEMPE LA TURE SENIDR
EFPRGM - ELECTRONIC EALSABLE AROGRAMIAAR LEREAD ONLY MEMDAY
1] - ELECTRONICIGHITION

F 0] - II.EEI'HGMAEHEHCIHTEHFEHEH{:E

EMNG - FNGINE

ESTOP  « EMERSENCY STOR

GND « GROUND

GPrH = GALLONSPERHOUR

C = JOLE AIR CONTADL

AT = INTAKE AR TEMPERA TURE

ic  IGNTTION CONTADL

IGN - IGNITION

14} - IKNECTDR

0 = INFIT/SUTPYT

() « KILOPASCAL

K5 + KENOCK SENSOR SYSTEM

(n'] +« KILOVOLTS

MaF = MANIFOLD ABSOLLITE PRELSURE

MOTC - MARINE DNAGNDSTIE TROULLE CODE Yool
MEF| = MARINE ELECTROMILE FUEL INJESTION
MF = MULTIPORT FUEL (MIECTHON

ML + MALFUNCTION INDICATOR LAMP

MEEC + MILSFEDNG

[ T, = MORMALLY CLOSED

T4 = NORMALLY OFEN

=] |- « ON-DOARD DIAGNDETH: SYSTEM CHECK,
T « OFTIONAL

MLOM - MROGRAMMARLE RELT DNLY MEMDBEY
MM * MULSE WIDTH MODULATION

RAM + RANDOM ACELS MEMORY

REFH! . REFEAENCE MIGH
REFLC . REFERENCE LOW
"OM « READ DMLY MEMORY
Ly - SLAVE

https://lwwwhpaisaanuals.com/



12. MEFI GENERAL INFORMATION

W
TACH

TEEM

vacl

I 4 & 5 5§ & & g §

ABBREVIATIONS (CONT)
SWITCH
TACHOMETER
THROTTLE BODY INIECTION
TERMIMAL
THAQTTLE SDSIMION SENSOR
vOLTS
WACLILYA
WIDE OPEN THAOTTLE

MCHES OF MERCURY

https://www:boatmnanuals.com/
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MEFI ENGINE CONTROL MODULE (ECM} AND SENSORS .1

MARINE ELECTRONIC FUEL INJECTION (MEFI)
SECTION 2
ENGINE CONTROL MODULE (ECM) AND
SENSORS

mwm:'minn Bh by bnFrn+has “1

Cempulers and Yoluage Signals ... .. Page!
M.Iqs‘ ﬁ.h L I A I IR P.ﬂ"1
Tl“'“" itk Migon IR TR EN R L P.nl"1
T“m"mﬁ‘ ¥ ¥ ¥F¥y ¥FudEFdsdaad P.ib:

bigl-'“l‘! nal  E R E R R R EE R R ] hﬂ!‘:
.mﬂm‘ Y E+EdAFEFEAT by oy hz
Pullr COUMEFE w s asicvrasasnn Ped

Eﬂiinl Contred Module (ECM} = vy va e  Paged
:MFHHWHH 2 FF A Fdd mdmomoyay Plﬂ'.'-.z
MII'I'IEF]I' deyypuasy e prpy sNdALdR F.i"'.;
IDM ok ok gy by FFY FAEFEFd Fh R 'F.i'!'.;
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5‘"“ Fd hdd by gy T AR qut=3
GENERAL DESCRIPTION

The Maprine Electronie Fusl Injection (MEFD
EyEinTn i equipped with 3 computer that providey the
Pttt with ctate-of-Lhe.ary conttel of fuel ind gpark
delivety, Before we dinrusy the eemputers on the
Murine applicatians, let's discuss how cofmputers use
voluige o bund snd receive informatlon.

COMPUTERS AND VOLTAGE SIGNALS

Voluge i ehacirieal precsure. Voluage does not
Now thru ciregits. Insutad, veltage causes current.
Current does the real work im sleetrical sirenita It is
eurresl, the flow of electrizally charged particies. thet
ehe?gizes polennids, eloses relave and lights lamp

Besides causing curranic in sircyits, voliags ean bt
utrd &t 0 signal. Voltagr sigrnalt =un send information
by changing levels, changing wavafors (shape). ar
changing ike speed 82 which the signal switehes from
ont leval vo andther. Cothputers ubr volubge signals o
communicete with ong ansther. The different sections
inyide compuiers alss use vollage signals o waik to
wsach other,

Thers ars tws kindy of wollage 3ignals, analog and
digitn! Eqth of these are psed in computer SV,
It's impottant to understand the difference betwern
thim pnd the differant ways they are used

ANALODG SIGHALS

AR analap signal i3 condsucgaly variable This
™eans that the sifnal zan be wnxr voliage wichin a
EETLaAIN FAREE

CONTENTS
*a

D'I'Hli'l.r R NN NN F.i[ﬂj
FOM Inputs pnd Sensar Desttiptett .. .0 Page-d
MEFIIMputs ol Dtbuth wawacrnva  Paged
lr-gi.ﬂt Coolunl Tamperatyre (ECT}
ror  EE R R R R E Y R TR ] PIH-E-
Marifold Absalurte Prepure [WVAP)

!'.mﬁr " EEEEEE R r.i-l‘-!t
:mt“mﬂr + F T AN AAFFAk kg Plﬂ!-E
Koo Jermpr (K5 Maduie ..., .. Paged
TheoTue Pésrtiom (TPR SemEer  ou,y . Page-5
viake &rr Temparature (AT} Senpor

mlﬂ lln‘:t Dl'ﬂ:.l'] [ E R E R R F’ﬂ!‘-’
Ignition Corarol (IC) Refererce .. .. Page?

rife: Pogition Sersor {Optemall ... Page.?
Drigcréte Switch inpur {(Dptigmall .. Page?

- v
ELM

AL
S[WICN
- YOLTAGE QuT
- SIGMALIMFT
=1
H’ 1 1"1’

Figure 1- Three Wire Sensors

A ghalep vignal ususlly gives information about
n eondition that changes eomtingaushy pver & sarwain
range. For example, in o Marine engine, temperawite
is usally provided by an analog signpl. There are two
pezeral typec of sensors thas preduce analog signals.
the J-wire and the 2-wire pensor

Thrae-Wire Sensors

Figure § shown & whematic rapresentation of &
Z-wire sensor. Al S-wire peraszs huve g refetence
veluage, & ground and & varigble “wipsr ™ The lead
comihg off of the “wiper™ will be the signal to the
Engine Cantre] Module (ECM). Ax thls wiper poxitien
ehanges, the xignal volups retarned to the computer
alpt ehanges

https://wwwiseatmanuals.com/



2+ MEFI ENGINE CONTROL MODULE {ECM) AND SENSORS

ECM
TYCAL
FENLDR HNERE
ile— . | kL
g “
NI
= TARMND
=241
ME116H
Figure 2= Tue Wire benzors

Two-Wire Sensor

Figure 2 is the schetostic of o 2-wite type aenyor.
This senvor is basdedlly & varinble reslster in series
with & fixed-known resistor within the computsr. By
kfewing the valuss of the inpot voltage znd the
voltage drop across the kaowm rikistor, the valus of the
variable pesistor can b delertnined. The wvarfable
Fusistnrs that are commonly oied are called
thermistors. A thermister’s resisiafce vacies with
L PRt Ut

DIGITAL 5IGNALS

Digital signals are alsg wariable, but not
conkinususty. They chft only ba tepresenied by diatine:
woluipes within 3 range. For axampla, 1%, 2V or 3V
would be allowsd, byt 127V or £.86V would apt.
Digital sighals are especially ussful when the
information san aniy refer b0 vwo senditions - "YES™
and "0 TONY pnd "OFF," or "Migh" and "Low "
This would ba called a digita) binery sigral A digiol
binary signal is limited ta two voltage leveis Om
level is a4 poslther voltape, the other is no voltage (2aro
volsl, Al you ean we in Figure 3, & digital bloary
signal it & BGOATE wihvE,

The eamputar uses Sigital aignals in y code tha!
containg only ones and rerod. Tha Righ veltage of the
dipital wignnl reprosents » one (1), and no voltage
reptesints g yere (31, Ench yero and sach one is called
4 bit of infotmation, o juit & "hit" Eight bits together
sre called & "word ™ A word, tharafors, containg som+
combinaten sl gight Bitery code hity: slght onak, pight
zeroy, five snes apd chred peros, and o on.

Binary sode is used imaide & comaputer and between
& compater und any alectronic devier that understands
the cods. Buy siringing together thousards of bits,
coFbulers can coumphicate and gtore an iAfinite
variaty of information. To » comyputer thut
understands binary, 11001217 tight mesn that it
sheuld turn an output device "DN™ &t & Slow speid.
Allhough Lhe computer uses B-bit digital cedes
intarnally and when talking oo assthar sompater, saach
Bit can have o meaning.

¥ DIGTAL RINARY S1EMAL
-]
L
T
A
L]
r
: e :
#1511
S 1UEM

Figura ¥+ Digitat Voltags Signal
Switch Types

Switched inputs (also known ws discretus) to the
COMPULST N caNM GRe Dit te ehAnge resulting in
information bing commenicated to the compucer.
Switched inpuls can come in two types; they are "pull-
vp" apd "pull-dewn® types. Both types will be
discussed

With & “pull-up” Lype switch, the ECM will tense n
voltage when the switch is CLOSED. En the case of the
“puli-down,” the ECM “yees” Lhe voltage whep the
awitch is OPEX,

Pulse Counters

For the computar two determine fraguansy
information from 4 switched input, the computer must
measurs the Lime between voltage puises. Ar a
numbar of pulses are recorded in a sel wmount of time,
the computgr san caleculate the fregquency The
meaning of the frequency number can have any
number of meanings s the computer.

An exnraple of 4 puls counter type of input is the
distribytor reference pulsk ingut. The computer can
esunt & rain of pulaes, o givan number of pulses per
anpiae tevoiution. In this way, the computer can
determing the RPX of the engira,

ENGINE CONTROL MODULE (ECM)

The Engine Contrgl Module (ECM (Figure & is
the control exnter of the fusl injection system. It
corskant!y mendvors information fram varicus sersart,
asd controly the svstamy that affest vihicle

.

The ECM 3o performs o diagnostic function
eheek of the sydtemn. It ean recognmize operational
problams and store 3 Diagnoatie Teayble Codela] which
idtn!ﬂ':r tha p2oblym wreas to aid the technician in
tmking repairs.

ECM Function

The ECM sopplies § or 12 volu o power yatioad
BATEDrs or IWits e

https://wwwyhealspanuals.com/
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MEFI ENGINE CONTROL MDDULE [ECM) AND SENSORE -3

=1

w1 13452
Figure 4 - Emgui Conral Modube {ECH)

Thit it dane through resistances in the ECM whick are
K high in value that & test jipht will oot light when
connacted to thr tircuit. In fome cases, #ven an
erdingsy thop valtmeter will pot give mn wecuriate
repding because its resittance in 100 low. Therefore,
the use of & 10 megohem or greater input impedance
dig:te] voltmeier is reguired Lo mssure Lecurate valiap
Teadings.

Memory

There are three typas of memocy sorage within
the ECHM. ROM RaM and EEPROM.

ROM

Riead Only Memory (ROM) is n permanent smemery
thal is physically seidered 1o 1the circuit boerds within
the ECM. The ROM containe the pversll control
Eregrams. Onee the ROM is programmed. it cannot be
chinged. The ROM tmemory in son-erasable, and goes
Bt heed power w be retpined

RAM

Random Accars Memary (RAMI it the
mieraprockasor "MTATeh pad.” The processor cah wils
inwe. or rad from thic memory oy needsd Thaie
DETory s erxsable and beeds & eonstant supply of
voltage to be retwined If the weltape is lost, the
memary is kst

EEPROM

Electronic Erncabin Programmatie Read Only
Memory (EEFROM) it the portion of the ECY the!
ecntaing the different angine ealibration tnformation
that it ypecific to each marine application. :

SPEED DENSITY SYSTEM

The Marine Electronic Fual Infestion (MEFD
EYILET i & Fpetd hd alr density syvtem. The sysem
ik bded oo “rpesd density” fue! mansgemen:.

Sansers provide the ECM with the basic
information for the fue] managemest portion af it
speratien.  Sigrals o the ECM eatablish the engine
speed pnd air donsity factors.

Spesd

The engine speed signa] comes from the Igniton
Comerol (1) moduie to the ECM on the IC referpnce
high eircuit. The ECM user this information 1o
determize the “spred” or RPM Factar for fus! and
Ignition manggament.

Dansity

Ore sensor conbributes w the denzity factar, the
Manifold Absoluk Pressare (MAP) sensar

The Menield Absolute Pressure (MAP] sansor is
d-wire wenpor that monitors the changes in intake
manifald presiure which resules from ehanges in
engind londs. These pressure changes are supplied o
the LM in the form of wlectrical sigrals.

As intake manifold pressure incresses. vazuym
decrensec, the yir density in the intake manifold 2lso
inereases, and additiona] Fuel iy required.

The MAP sansor pends this pressate information
te the ECM, and the ECM ineresses the amount of fusl
iyeeted, by increzging the imjector pulse width. Ag
manifold prescure decreasss, vucuum ineresses, and
tha amount of fuel is Jecrassed.

These two inpute MAP, and RPM &re the major
determinants of the LitFuel mintury, del{varad By the
Tual injection system,

The remainity senser and switches provide
eiectrical inputs to the ECM which are wsed far
modifieation of v wirHfuel mixture, w5 well ns for
ﬁz_f ECM contro! functions. wush as Idle Air Conzrol

1

ECM INPUTS AND SENSOR
DESCRIPTIONS

Figure 5 lists the data senssore, switches, and athar
ihputs used by the ECM w control its vazious systems.
Althaygh we wili ool cover them all in prean dazail,
there will bar & brief deseription of each

https://www Reatsmanuals.com/



& MEFI ENGINE CONTROL MODULE (ECM) AND SENSORS

MEFI INPUTS AND QUTPUTS

[TYPICAL)
INPUTS OUTPLTS
r*“
BATTERY 12V - E == EUEL INJECTORS
L
IGNITICN 12y E et GNITION CONTRO L 10
THROTTLE POSITION C
[T SENSOI T e FLVEL PLIMPF AELAY
MANTLALD &
i smliﬂmiir?wﬂ R i IDLE AR CONTROL {1227
ENGINE COGLANT 0 DRIVER INFORMATION
TEMPERATLILE
TEnrEd (ECT] N LAMPL IOPTIONAL)
|
= SERI AL DATA (ECH
INTAKE 35010
TEMFERATURE UATS c COMMUNICA T ON)
- =Y « REFERENCE
KROCZK SENSOR C (5 VOLT &UYPUT
TQ SENSDRS)
DiAGNOSTIC ENABLE - (a}
WATEK FLOW [OPTIONAL) ——m :_J
TRIM POSITON SENSOR R
{OPTIONAL)
TRANS. TEMPERA TLRE - Q
[OPTIONAL)
L
OIL LEVEL (OPTIONAL) M
OIL PAZSSUNE {OPTIONAL) =—————— o
=
EMERGENCY STOR = I
(DPTIONAL)
10 FLLID LEVEL - L
(OPTIOMAL) E
IGNTION CONTROL - y
REFENENCE (RMM) %
i=-ih
[ RRLL,)
- ——

Figure 5+ BEM Inguts and Sensor Dascriptions {Typical )

https://wwwwlboat-manuals.com/
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MEFI ENGINE CONTROL MODULE {ECM) AND SENSORS -5

1 MARMESE COMNICTCR
& LOCKING TAE

1 fEAERR KD TeB-ET

T —
Figure - Engomn Cosipmt Temperaturt [FCT) Sxnsor

Engine Coolant Temperature (ECT) Senser
Figure §

The Engine Coolanl Tumparature (ECT] Moo is
a thermigtet (o resistor which changes velue based on
iempatatutet immersed In the engine coolast stream.
Low esalant temperatyre produces & high resiswance,
while Nph wmperature éguses low resistance.

Toe ECM suppliet & § velt vignal o the ECT
Lthraugh & resistar In the ECM and measuren Lhe
valtage. The voltage will be Righ when the sngpine is
£0ld, and law wher the englne it het. By measuring
the volthge, the ECM knows the engire coelan:
temperatur. Engine soalant temparature affects mos:
synems tht ECM contrals.

A fadure in the ECT circuit should s« DTC 14
Remember, this UTC indicates o failure in tor coolant
HmpATEtTre Eenogr pircuit; B2 proper use of the chat:
will lead Lo #ither repairing s witing preblem or
Teplafing the sknsor ts repair 4 probhem.

Manifold Absolute Pressure {(MAP) Senser
Figure ?

The Manlield Abselute Pressurr {MAP] sensor
{Figure 7] i3 & prosturs transducer that mezsures the
ehinges in the inwhe manifeld preysure. The pressurs
ehanges o 3 result of enpine load and speed changs,
and the MAF sensor converts this to a voltage sutpur
{Figurs 5.

A tleand thrattle po engine coatidown would
produse & raladvely Joor MAP putpul voliagps, while a
wide opan throttle would produce » high MAP outpot
voltape. This high output voltege i proguced bacaus
the pressure inside the manifcld is the same as culslde
the manifold, s you mesture JOME of outside mir
prassure, Manifold Absolutea Praskure (MAF) Is the
OPPOEITE of what you would masture on g vecuum
gage. When manifold pressurs i high, vecuum is iow
The MAP sensor iy gls0 umrd to Seipure parometsic
prassurd onder ceripin eonditions, which allows the
ECM wautomatically wdfust for different glticudes

The ECM sends u & volt referaner cignal to the
MAF sensor. A5 the manifold pressure ehanges. the

¥ IEMEOR
1 IECTRCAL COMNECTON
#5 DEad AN

Figure 7 - MEPITQIS ADSS o1e Fressare (MAP] Serzo:

electrica] rasictance of the MAP sensor alyo changet.
B3y monitoring the setsar outpul valtape, the ECM
knows the marifald pressurs. A highsr prasture, low
vatuusn (high voluage! reguires more Tuel, while a
lowa?r presgyre, higher vacuum (low voluage! teguires
less fuel. The ECM upey the MAF sanyor to control
fuel dalivery and jgnition dming.

A fafivre in the MAP sensar eircuir sheuld st &
DT 33

MAP

tHiM“Iﬂ?ﬁ“IHHHID ] a

e m r.r.rlliu walue|ss 2| &

el ELAEEN EER XS RSARRRET
Figure I - AP to Vieltige

WNOLE N EOH [£%)

LT
Figure !_-ﬂpiul KRk Senpor

Knock Sensor
Figure §

The knock sefusor is mounted in the engine black,
depanding oo engine application.

https://wwa\,%gg’ﬁ%anuals.com/



6 MEFI ENGINE CONTROL MOOULE (ECM) AND SENSORS

M1 1541

Figura 10- K5 Moduis

When abasrmal engine vibrations (ipark knock)
LI presant, L b+haar produces & voltaps signal which
1s sant to the K5 maduls wnd then onee the BOM.

Thl‘ ECM uses this signal to wid in ealzulating

Knoik Sensor (KS) Meduls
Figure TO

The K5 module sontaing yolid state cireudery which
mokiters the knock sencor's AC voltage signai and
then yopplies a B-10 voll sigmal {f no spark knoek is
precent, o the ECM. I spark kfock is present, the K5
wmoduie will remove the 810 volt signal oo the ECM.

It i3 exremely important that the correrl K5
mndule b tked for the engine applicatlen. LUsing an
incorrect RE module can resylt in unrecagmived spark
knock and engine damuge or cause poor performance
b toe much ypark ramard

The K5 module tarmina] “B- is powered by 12
vels fromn the {gnitlon switeh If the 12 volt powser
10urce way not premant, th K5 module could not send
an &1 wakt signal o tw ECM and 2 {alse constant
spark mamrd wouid result. Termisal "E" of the K5
module is che signal line from the knoek senseor. If this
circuit 1 opun ar therted to ground, the K3 meduls
would nevar reove the §-10 volt signal from terminal
“C" 30 tht ECM gnd no rpark retard would coour. The
ground eirenit for the X3 medule is econecied to
termical "D", If tha grouad circuit became cpen, the
KS mpduts would aor ba able 1 remove the B-10 velt
sigral to the ECM and spark kacek eould met ba
eontrolied

Throttle Fasition {TP) Senser
Figures 12 and 13

The Threttle Position {TF) sensor (Figure 131 i1 a
potentinzresr eamhected to the throttle shaft on the
threctle bedy, The TP sensar has one end connected to
3 volts from the ECM and the sther 16 ECY greuns.

. :
ECM < [mm fu’nnm
(]
E
ENOCE JEREQR
73
it MES-A1
Figurn 11 - KNG<K Senpor SyFiem

1 SEMIOKE - THROTTLE MOSITON (18]

2 RORIW - Tr SENSDON ATTAC NG

MF 122445
m
Figure 13- Typical Thromis Poaition (TR} Semios

A third wire i3 connected w the ECM to measure the
voliage fram the TP tensar. A4 the throttle valve
angie Is ehanged, the voltage sutpat of the TP yemsar
ulse changes.

Al & clozed throttle position, tha valtage acepat of
the TP sensor ks Jow (approximataly B wolt). As the
Lkratile valve openc, the gutpat imereatas o that ot
wild-lnpmﬂ!ntﬂl,rhluurpm voltags chauld be near 5
¥oith.

By monitering the output woltage from the TP
satdor, the ECM ean dyterming fugl d¢livery hased on
throttle villve angle (operatar demand). A breken of
looss TP masar con cause thy ECM to interpret this as
throttle mevetrent and eanse intermirrent barsws of
foul from the injector nod an ghatatls ke

If tha TF sater circuit is spen, thy ECM will set &
DTC 21. If the TP senser alreuit iy sherted, the ECM
will think the vahicle s g1 WOT, and & DTT 71 will be
st A problem in any of the TP sensor circaits will sat
3 DTC 21, Ornee 4 DTT is yet, the ECM will ust &
defau!t valua for TP sansor.

https://wwWBS8Thanuals.com/
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MEF| ENGINE CONTROL MODULE {ECM} ANT SENSDRS -7

.
—

LRONTREL
MODLLE

1 THRGTTLY ™R [T EEnEGE

T THROTILL vauve
Hoin-ir

L
Figura 13 - Typieal TRAGHIR PoTiton (TP) Senter

L
1 ALY LIMIDA W% 17755

Figure 44 - Intake ﬂﬁtmplflturl il AF] Semsor
Intake Ajr Temperature (LAT] Sensor

{Rig Block Only}
ﬁg‘ui:u iaiad

The Intake Ait Tazmperatyre (JAT) sensor is 2
thetmistar (n resiseor whick changes value baeed on
LeRperiture! mouniled on the grderside of the plefum
in the rear. Low Lefnperpiyre produces a high
ratistanee, while high S pergtyre cputed & low
4 TIT S EST R

The ECM supplies # 5 volt signal 1o the persor
througk a residtor jn the ECM and massturei the
voltage The voltage will be high when the intake air
15 cold, arvd low whet the intaie manifold air it hot

Ignition Control {IC) Referance

The ignition eontrel reference {engine speed
Hgnall i sapplied o the ECM by way of the “[C Ral™
iz from the ipnidon medule. This pvlte pountar trpe
Aput eresles the timing signal for the pulsing of the
Uk inpEetors, as well gy the Igniven Conrral (1
unelions That tipnal is wsed (ot & fymber of conre!
i testing fumciions within the ECM

Trim Position Sensor (Optians)

The trifo position MAsOT i6 & 3-wire yensor that
grods depree of trim angle information to the EU°M.
The setor i5 phvaically mounted 10 the sutdrive.

Trim pesitien informetion is used by the ECM
prifmarily o identlfy i trim angle Ik too high, [f che
ECM detects an sbnormslly high trim angle. an
ovirtrim pretection (or BPM reduction modet will be
entared by Lhe ECM.

Discrete Switch nputs (Optionat)

Stvaryl diserete gwikch inputs wre utilited by the
MEF] praum o identily abnormal condicions that
may affact pnpine operation. Pull-up wnd pull-down
pwitches are currenily osed in conjunetion with the
ECM o detect critical sonditions 2 engine epatation.

I & ywitch changes ctatec from it norma] aL rest
positien. thet is normally elosed to open, or normally
Optn 1o ¢loted, the ECM senses o change in voltage and
responds by entering 8PN reduction made

This engine protection feature wliows the operator
nermal engine operation up to CEM specifications
(apprex. 2000 RFM), but disnbles hall ihe fuel injectors
ustil the engine drops below 1200 RPM  Then nermyl
¢Tgihe cperation i3 rastered anmsil the PPN Limit is
exconded.

This ferture allowe the spersiot a eafe
maneuvering ypeed while tateving the poskibility gf
kigh RFM engine operation until the problem is
carreied

Switches which may bt used with the MEFI
Fyitem o detsl eritical engine operation paramatars

e
wormal Srate

¢ Transrisgion trmperaturs NG

*  Dil leve] )

¥ Oilpreysure M

% Emergencyitep ND

® LT fluaid evil XNl

* Warerflew NiC

https://www.boat-manuals.com/
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MARINE ELECTRONIC FUEL INJECTION {MEFI)
SECTION 4

SPARK MANAGEMENT SYSTEMS

Thia section will describe how the 3parh management systeme spergie and description of companents uted nn
the blarne Efectranc Ful injecilon equicped pngrmes. Thers are wo types of spafk MANSGHMEn. §ystems ysad
The Dimrituior Igniion (DI} Sysem i3 used on 3l engines xtdpt gn Ihe LT 1 enging. &n i6a LT 1 engine an
Electranic Ignilion (E) System it used.

https://www.boat-manuals.com/
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DISTRIBUTOR ENITION SPARK MANAGEMENT -1

SPARK MANAGEMENT
DISTRIBUTOR IGNITION (D) SYSTEM

CONTENTS

Genaral Information @.ineearcveas. Page-1
Celco Remy Biktrigutors ... ....... Fage-1
l;ﬂiﬁﬂﬂ:ﬂ‘il LI L I Flg!-i
fgrmon Cantrol WGk Meduie ... ..... Fage?
Poly Pigca and cﬂit -ﬁ.'l-:llmbl]l' 4 F ke 'm'-!
ipl*”uﬂwlril LI T A Plﬂf'z

GENERAL INFORMATION

Al]l Distributor [gnition (DI) pystema include these
sikentinl components: batweey, distribytor, ignition
teil, ignition switch, spark plugs, wnd primaty and
secondary witing. The Distribuler ignition (DI
sysier i connscted to the Engine Comtrol Module
(ECM). The ECM monitors from various engine
Etniors, computes the desiced spark timing and
sigmals the ignilion centrol medule in the distribucer
o chanpe timing. The distributer does mot sontain
centrifugsl advance weights, springs. er vacuum
ndvanoe LRitk

DELCOREMY DISTRIBLUITEORS
Figures 1 and 2

The dissribator used of Lhe marine electronic fogl
injected equipped engine it designed fof the maring
environment. The base plate & the distributor s
equipped with two special vents to pravent amy fusl
vapors [Fom igniting  The pickup coil is segled w kees
sut maisture and pravent Alectramagneiz
interference. With the high valtape produced by the
Dele¢ Remy diszributor, s spacial material is wsed for
Ihe distributer cap and rotor, It is & thermoplantic,
injection-molded, glass-reinforeed poivester Thiy
materlal provides the dielectrie nad insulation
property Reeded and alse prevents earhon tracking.
Thr pexts in the distributer cap wre made ug of
differant toplals 10 pravent porrosian

Distribgtars with & separate coil, are used on the
MEF] engine (Figures 1 and 20, Tha ignition coll
€Bhnecly 60 Lha distributor shp thieugh a high tension
wira,

There 3 no seheduied muintenunce ot pericdic
lubrication required. Enging oil lubricates the Jowpr
bushing xnd the upper bushing is pee-lubricawd and
shaled.

The distributor uset an interna) magnetic prckup
WHEEly thet consists of 3 permanen: magnet, pole
puece with internal teath, and pickup coil  Whes the
relating teeth of Lhe timeer core [ine wp with the Lesth
of the pale miece. voloape is induced in the pitkup egil.

Engine Contral Medule (ECM! ..., ... Pags3
Medes of Speraten ... Page.3
rﬂﬂltiﬂl'l.rjﬂ'll.ﬂg Ak h Y R R Ak waagoa Pﬂg!l-ﬁ
1C Operatian - Module Mode (Cranking)  Page-
IC Operavion - ighitism Centrol {RunFengy  Fapge-a
Resuhis of Incorrect Operaties . ....,, Papge.d

=44 Fe R g

-

TACH TEAMINAL

Ba PO

COL TRAGGEN Tiukar

K= TO CHETRiBLTOR

WG TEWEIDN WIRE TG LoD

SHEH TRNEIEN WIRE TO SranK huG

O o ke

10k
—l—_ . - L, -
Figura 1 - Distributar with Separate Coll

Thic voltagr signais the ignities contrel module to
trigger the primary igniusn circwit. Currem fow in
the prifgry cireuit iy interrupied and a high valtags af
up to 35,000 volis is induced in the igrution eoil
sevandary winding This high voltage 1= directed
threugh the secondars ighition cireuit 1o fire th spark
plugs

1598 MAKINT
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sk

CAFBMOUNT SEREw
CaAF

acroa

FNAFT a35EMBLY
WFThIWE L

JHNLD

OK WP Lo

FOLL CL

o B wW o W R o o

REODLILE MCURT S0

BOAETIONN COMTROL MOSULE
L1 T

[ d L J wll
L -= A

TaWG Wi SHER

-
Nl

WA SHER

a
[ ]

DREIVE GEAR
AELL N
EaiEdT

ME 1170

Figure - Fypical v Britributer

The numbsr of testh on the statiorary pote piece
and shaft rotating weeth reflects the Rumber of
cylindsrs in the engine that it is to be uted on (eight
teeth for eight cylindersl. Although thert art tunse
differences between applications, all DT svizems
Oprktale the samy.

IGNITION COIL
Figure 1

The design construclion of the ignition coi! aFee
16 outpat. The DI system ignition coit wan designed 1o
produce gprearer spark voltage, longer spari and
eperate at higher RFMs. The [ syytem coil has the
secondary winding wrapped arcund the primary
witding and the primary winding iy wrapped arouond
the iran core. The coil ik nat eil Glled, the windings are
covered in an ypoxy sompoicad foe fotection agalnst
moisture and are over.

There 12 an iren lnminated squars frame arpund
the coil windings. This i to increass magnatic flyz
Peth and sioee energy W preduce higher secondury
spark woltage. The coil's mounting beacket is zitached
to the frams,

The coll growrutes a high secondary veltage [up to
25,000 volya) when the primary circuit it broken. It is
cannecind to che dastibater by a high tension wire
Sthherttd to the pest mountsd in the top of the eoil,
There art twe, two terminal connwctors on the goil
used for: bacrery voltage input, primary voltags sent it

tht distributor ignation control medule, trigyer signal
Frowm the ignition control moduie, mad for tach pezpul
kigrngl.

HGHITION CONTROL {IC) MODULE
Figure 3

The [gnition Control {10 module ic lecased in the
distributer (Figure 34, It is mounted by two screws pnd
they are wbid for ground. The IC moduie is & solid
sigte unit with trangistorized relnys and swirches for
cantralling ¢ireuits. The (€ module hes sevaral
funetions:

¥ It changes the voltage migna? of the pickuy coil
2 sguare digical Higmal

*  lesands the dagitel pignal us u reference sipgmal
(REF HI) o tiea ECM for ignition contral.

* [t provides u ground ralerence (REF LO).

¥ [ provides s means far the ECM to sonttal
wpark advandsr (HYPASE AND JGNITION
CONTROL) called IGNITION CONTROL
MODE.

* [L provides & Limited means af controliing
ipark advanes without ECM iaput, called
MODULE MODE, :

|t provides the trigger tigral for the ignition
ceil.

141 MiNiNT
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DISTRIBUTOR {GNITION SPARK MANAGEMENT .3

DEITRMUTOR I MOGLILE
A4 FEW TERMUNALY

1 WGMITIDN SO0l TERMINALS
4 MCE.UPCONL TIUMIMALS

ME 11813
Figure 3 - 1€ Module Termnal lge ntifucation

POLE PMECE AND COIL ASSEMBLY
Figura 4

The pols piece and plate assembly (often refeered
to ks the plekup coil assembiy) consists of & staticoary
pole piece with internal teeth, u bickup eofl wre
magTet thal are located between the pole piece and a
hattom place (Figure ).

The pickup coil produces sn slternating signal
rollage a5 the teeth pans the magne:. There is & sigral
preduced for each engine cylloder during one
revolution of the dlstrHbuatar.

Tha pickwp coil is sonnected to the IC module by a
two wirr santector, As with ol marine elecivics]
deévices, the pickvp ol muct be approved for this
applitktion.

SPARK PLUG WIRES

The spark piug wires are a Carban-impregnaled
¢ord eonducter encased in 2n B mitlimewrr diamecer

M LAE 4

" Figure 4 - Pyckup Goil

Bilicane rubber jaeket. Silicons wiring will withsiand
very high temperature and is gn wxcellent tnrglator for
the higher voltages. The silicone spark plug boots
Previde a tight sealon the spark plug.

Silicone i sofL. pliable and \hurefore, more
susctptible to scofling and cotting. it s #xtremaly
important that the spark plug cabies be handled with
card. Ther shovid be reuted 50 42 net to croks each
other or 1o be if conlact with other parts of the LT o1yt
to prevent rubbing

Do rat force anything between the boot &nd wiring
or through che tiflicone jacket. Commections should be
Made Q4inE &N APFTepriate adaplar

ENGINE CONTROL MODULE (ECM)

The enmne conirol module concrels smari gdvance
and fuel injtedon for all driving conditlons. The ECM
OHitars input sigrals for Lhe following COMpOnents &)
Par of its ignition control funclion o determane the
required [pnition timing:

& Ignitien Cootrol (1C) mod yle

4 Enginr Coalant Temperntare (ECT) sensar.

®  Manifold Absclute Pressare (MAP] sensor

®  Throttie Pesition (TP sensor.

MCDES OF DPERATION

There are two "modes” of ignilion svstem
speralion: MODULE MODE (cranking), and
IGNITION CONTROL MODE {running). In
MODULE MODE, the ipnition system aperates
independently Jrom the ECM. The ignition contrel
medubt maintains a base ignition timing of 10 degrees
BTDC ard is able 1o change this ignitior timing
slighz!v with increased engine speed MODULE
MODE is In effre: whenever an IGNITION CONTROL
fault s detecied while the engine is running, and i
wiil have & noticeable eMact on angine SpATALLOE

1943 Walin]
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4 DISTRIBUTOR IGNITION SPARK MANAGEMENT

In [CNITION CONTROL MODE, (he ECM
controls the ignition timing, The ECM ealeulates the
desired ignition timing bated on indormation Lt gees
from its inpul sansers.

IGNITION TIMING

Le erder to changs base timing ok u DI systam the
ECM has ta ba entered ints the servics ode by using a
wen ool or MDTC ool The IC module not recefving
voltage on the bypasc sirpuit from the ECM will go inte
MODULE MODE. The IC moduls will go to hese
Wpnition timing of 10 degress befors top doad exnter.
At this time, the hese Hming can b adjusted by
turning the distributor.

The ECM incorporates & permansst ypark eomtrol
averride, which mllaws baaw ignitien timing to be
lowered electronizally i sperk kneck {detonativn) is
whiwuntered during roemal operation dgs & thi use of
iow petane fual. Based ignition timing can bhe lowared
uling thit averside down to 6 degrees BTDC.

. OPERATION - MODULE MODE [CRANKING)
Figure §

The following deseribes IC operation during
£ranking end when the engine starts running. To help
understand bow IT circults operate, & relay with a
double sat of sontact points I3 shawn in tha IC medule.
Solid stata eircuitry is used in the module, but adding
the relay madoes 3t panier to vicuilive how IC functizns.

lruring eranbing, the relay is in the de-#nargized
position (Figute &, This connacts the pickup eofl 1t
the baye of the tranistor, Whet the pickup eoll
applies 2 povitive voltage to the transister, it tpems
"0N." When voltage ic rempved, the ansister turns
“OFF." When the trarsictar turnx "N " current Maws
theough the primary winding of the ignition eail.
When It turns “OFF," the primory current g1aps and a
spark ix dewaloped at the spark plug. A small amoeunt
of advance ia byilt inlo the IC modole vig & timing
wircuit, in shte the engine remaine in the ignitisn
module timing made.

With the relay de-anergized, v st of contacts
(shewh "closed ™) would ground the IC Line yignal.

IC QPERATION « IGNITION CONTROL MODE
LRUNNING)
Figure §

When the engine AFM reaches » predetermined
valoe Qor this exampie; 400 RFM), the ECM conaiders
the engine running gnd appties five volie on the bypass
line to the IC module. Thiy energizes thr relay and
causes e points from the pickup ool s well mx the
Erounding paints for the IC line ta apen {Figurs 61,

This eomnects the IC Itne to the base of the powet
trancistor, and bypasses the ignition module timing
contr.

Tae DI system is now controlied by the I signal
from the ECM and the bme at which the spark cerurs
can be determined by 3 variable time sireuit in the
ECM. Thisis callad the ignition control mede.

RESULTS OF INCORRECT OPERATION

An opon or gronnd in the bypawy circuit ar
eofnecter to ECM will eausa tid éngine to run en the
IC medule timing. This will cause reduzed
performants and pocr fuel economy.

i m 1€ Podulg - YWhile
the engine iy cranking, the ECM sxpects to o4 the 1T
kignal palied to virtoatly zere becauss it is grounded in
the [T medule. Sinea the IC line is open, it cannot ba
grounded by the modult and the IC signal wil] be ahle
1o rise and fall, or dv what is called “toggling ” The
ECM recognizes the “ioggling” as an abnormal
eondition, and witl pat epply bypass veltage to the IC
medule when the engine remches run RPM.

Stnce bypass voltage 16 not wpplisd 1o the relay, it
remuns apen and the #ngine continues w run an the
pichup toil triggering in the lgnition medule timing

B

I this condltion were to sccur while the engine wat
running, the engine would stop, but it would restart
and ruh in the ignitton module fiming mede with
reduced power.

réundeg I ing - During cranking, the 1T voltage
wauld be at virtually zere 30 the ECM would not
recagnize 3 problem. When engine RPM reaches (he
valus for the run conditions, the ECM would appiy
Bypass voltage to the IC module. Bypass veltage on
tht module switchey the [T powsr tranaistor o the IC
line. Because the 7 line is qrounded, it would have ne
voitage appliad so it could not vperate the powar
trensicior (o eniar the JC mode.

I she IC line should become grounded, while the

#rgise was being oparated, the engine would stop and
be difficult to restart,

Groundsd or opgn kypas) fine - While Lhe engine

erunking, the 1C linw weuld be grounded wrdd the ECY
would net notice 8' "hing abnormal When run RPM
is renchad, the EC). wauld apply bypass voltage 1o the
bypass line but beciose of the ground or opaz, it would
not be able to snerpize the relay. Therefore, the relay
wauk! stzy de-apergized wnd the IC fine wou'ld remain
Frounded.

Whan the ECM sees the I line not "roggling,~ it
will rat enter the [C mods. Siper the relay is de-
energized, the engine would continue to rum in the
igniden madule timing mode.

If this eondition were to secar whils the angine was
running, it would simply apetite in the i(ghition
madulbe Liming mode

https://wwy-hgat-manuals.com/

2N T T T A TR 0 N 0 O T R B I I S N T I T [ I N R N A IR S R T D B B R N B D S D O |



F23IDDIIFIIRIIINIINIIRIIBIIIIZIAIIAIIIIIIFIIRIIITFINTDND

SIS IR LA I NI ION SFARK M

ANAGEMENT .5

el I P H UL
[ M
COMNMYERTER -3
I' "'- NO VOLTAGE aPPLED =of 1231 L
r ..E..------..., z I'F REF
Il hdl )
i
i
[}
‘
T | WG T I L
= TRGGLE SIGNLL
\ - ;-_ll—-‘ 1 “DH
= WGNITDN COn
1!: o =188
. NEF 14327
Figurs 5-1C Module, Medule Mods (Cranking]
FICER B ey p—
B ECM
3_-‘_" MO GROUMTHE D ﬂ_—' iC
Bl '” oo, e
COmYLRTLR j— 124
' '—-ﬂ— YOLTAGE AFRLHD _E CALITY
F1 "4+ wwrwn E F !ﬂp
: S i Fre
i
1
1
L]
[ 9
=
£ NN En
@ e m:u;m:‘”
B+ FROMA
\ ol e * WGMET ION COIL
4 L o
LIRRE L E g

Figure §- 1{ Maayig, Igruucn Contrel Moge {Runring)

https://www;boat<nanuals.com/




6 DISTRIAUTOR IGNITION SPARK MAMNLGEMENT
e

Ao Sroymded "REF 1™ lin «This ling provides
the ECM with engine kperd infarmation. If this bing
ere Ppen of prounded. the ECM would not know that
the engine i3 eranking and would pop make any
atempt bo contrel apgrk.

n rguh —REF LD" ling - This wire i3
givunded it tha igmtion module and provides a
raferance pround from phe [Ehiciea module to tha
ECM. The ECM campares reference ground wich
referencs Bigh voltage. I this cirguit I onen, or
greunded &t any other jocatisn than through che
moduit. it may cauye poor parfarmanes

https://wwiei.kaag-manuals.com/
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FUEL SYSTEMS
MEI
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MARINE ELECTRONIC FUEL INJECTION { MEFI)
SECTION 3

FUEL METERING SYSTEMS

This frclion will describe how InE fuel Meterng SyTiems dpecate and gdeseriplion &f companents uvtey on
Ihe Maring Fisdronic Fuel Injestion equipped sngines. T three fue| MELANND SySams wiid are. Multipers
Fuel Inj2ction {MF1}, Throtiie Bady Injeclian [TBI), gnd Senlral Mykipon Fuel Injecion (GMFL.

To QisinQuish whil fuel Systam is used on whjl enging U Tollowing rules appty, On the MWFT aysiem,
e Bre BOAFEYE iNdICLGrS Tor each Cylinder and (Ney AN Seated in the inikhe manilsid and lyeled by a
fud rait. £ the THI LErs s twes Injeciars and they are mounted ot Ihe top oF the throfie benecly MEbermibly.
O Hie CMF| syHem thire i3 onk itjecior RSBy (ated inside of Ihe kwer itk mxrdokd wih Iykes
MUARIAQ o ifde pandend poppet noLIAS

https://www.boat-manuals.com/
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MFI FUEL METERING SYSTEM -1

FUEL METERING SYSTEM

MULTIPORT FUEL INJECTION {MFI)
CONTENTS

Grubral n!!fFiFtiH"l B E E ] » P“F‘
Furnﬁ“ A0 bk ok m o nmmE N Fd o bm Fﬂi—1
Modesef Operation .......... ve  Magen

S'Il-"llﬁﬂ-f'-ﬂﬂl'!!' I F R E R Fﬂgﬂ'-‘
Clear Flood Moge w.uvueana. 0. Maged
Eunh"luﬂt " m oy meE [T EE RN Flgt-'l
‘ul'l‘rﬂllﬂn MM. AR P.g"ll
Foal Cute™Mode +..... rniua Paged
'H-'M Rlduﬂiﬂﬁ Mﬂd' 444 1 Fébmm Pﬂgrl"1

GENERAL DESCRIPTION
PLURPOSE

The funrtice of the fuel mettring svstem is 10
deiiver the forrect amecnt of fuel to che eagice under
al aperating renditicn:  Fue! is Selivered to the
engine by individaal Tuel injestars moumed in jhe
imkkd manidald near egeh evlinder

MODES OF OPERATIQN

The ECM iooks 82 impurs from several se=pars 1o
decerming how muck fuel to give the engime The fue!
1k delivered under ane of several eamdition: ca'led
“moades.” Al ke modes are cantralled by tse ECA and
dredeccribed belaw

Starting Mods

When (R (grition switek it 1urned 1o the erark
pokitior. the ECA] werns "ON the Lut] putnp relay and
the furd pump builds wp pressure. The ECM 1hen
checks the Exgine Coclant Temparature (ECTI senser
and Thrattle Fasitian {TP) bentor and datermines the
proper aiefuel ratie for starting  The ECM comirsls
1he amaunt af fusl deliversd in the startng mede by
chanping how Jong the injecioes are turned “0ON" and
"OFF." This is done by "pulsing ™ uhe injetears fof ver-
shert times.

Clear Flaood Mode

if the engine floods, it cen be citared by opening
the throtde 1o 5% of i cravel. The ECM then shuts
dawn the fual impectors so no fued is delivered  The
ECM hotds 1kis injector raie as long ar ihe throtile
Juaxs & 7355, ard the #nging dpaed is below 400 RPN
if the thrade passuion becomes slightly greater than

Futl Metenng Syitem Compandnty ... Paged
Fusl Supply Comparnenls (TEpiemd] . Bage-l
Fuel Fymp Elecaricp Qiredit w o v cu o v o Paged
Fl.llinlﬂlﬁl‘ﬂ'lbry I E R R P‘g*".!

FuglImjectars o oo vvwwwsrrars F2Qe3
Frevurs Reguiaiar AHemdly .. ... Mage-3
Thrattie Body Assembly ..o ... . wva Fagid
Idle fur Eomtrol (ACT VBlvd  suawss Paged

T8%, o ghightis Jeds than 5% the ECM retutne to the
ktarting mode

RunMode

Whes the ¢ngine iz first siared and BP0 ic above
470 \he EVSET operaces (Bike Tun mode The FCY
will esleulase the desired airfuel rgue bated on these
LCM inputss BPM, Manifoid Absolute Pressure
IMAF serser, and Engine Coolant Temperatuee
IECT) semsar. Highet engine load 1frem MaP. and
ccider engine tempereture rom ECTI reguires mare
fuel, or a richet airdfuei rawa

Ategferation Mode

The ECH looks et rapid changes in Throttle
Positian (TFI stntor and manifold prescure rAAP
and provides excra fug| by increasing 1he injector pulse
widih

Fuel Cutoff Mede

No fuel iy dellvered by the injecier when the
ignizlon i5 "OFF," to prevemt dieseling  Alsp. fyel
pultes are mal delivered if the ECM reseives mo
disteibuior reference pulses, which magny 1he tmging
ismot funning  The fuel eutoff mods is also enabled at
high engine RP3. as an overspeed protestion for the
ngine  Whan co10fT is in efTect dus to kigh AP,
Injector pulses will resume after angine RFM drops
below the maxitmum QEM RPM spacification (Rev.
limitt.

RFM Reduction Mode

The ECM recagnizes change of siate an a3 dicorele
ewiteh inpul that identifies an gbpgemal comdiiion
Lhat mav ailect proper ¢ngune operazian

T3 MLERE [171]
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1- MFIFUEL METERING SYSTEM

AS A0 engine protection featyre daptlenall, RPN
riduction mods allows normal Fuel injeetion up Ly
CGEM specification lapprasimately 2000 RPA. Abace
che QEM spee Find BPM limit, fuel delivery is Nimited
ta £all tha fuel injectors until theengine drops below
1200 RPM Then narmal engine operacion is restored
unti| che BPM Limis it saceeded.

This feature ailows maneuverghility of the boat
whilt remaving the posaibilicy of high engine speed
opergiion until the problemm is corrected

FUEL METERING SYSTEM COMPONENTS

The fuel metering syseem dFigure 11 is mads up al
the fallpwing parte:
4  Fusl supply components (fust ank, pump.
lines, water teparacar).
%  Fuel pump elecirical cirewit.
#  Funlrail assembly, inetuding
- Fuelirjrctors.
Preesore regulatar aspembly.
*  Thrauly bodv aseembly, ineluding
[dle Air Contral JAC! valve.
Throitle Positian sTP1yensor

FUELSUPPLY COMPOMENTS (TYRICAL}
Figures T and 2

The fued supply is scored in the fuel tank. an
eiectric fuel pura (Figure 20, locaied near the water
stparaicr aczembly, pumps fuel thrapgh g0 i0:Goe funl
Bilter =0 cha fuel rail essembiy  The pamp is designed
o provide fuel 803 presscre greatet thin i needag b
the ingecters The pressure cegaiater, par of o fusl
rail sssemhly, keeps fuel asajlabde (o the injeciors a1 &
regulated pressgra Unused fust is returasd 1o che fuel
(ans by 4 separace line

FUEL PUMP ELECTRICAL CIRECUIT

When the ignitien gwiteh is bgrned "0N," the ECM
turns the fuel pump retay “ON" for twe seconds
causing the [uml pump ta pressuriss the MEF] fuel
AVILEM.

When the ignitien swivch i wrned o the erank
pesition, the ECH turns the fuel pump relay "ON"
cacving uhe fuel pump to run.

If the ECM does net recrive jgnition rafarence
pulsts fangine cranking or runningl, it shuts "OFF"
the fuel pump relay, cauting the fusl pump t2 stop.

An ircperative Tuel pump retay will result in an
“Engine Cranks Bur Wen't Run” condition.

WATLR
r SEPAAATER r

Tl
FLINR

i
FILTIR

ERERSUNL
AESuLatoL

FIOEL ki ASTEMELY

11

FNGIME
COMTHEL
MUDLUER
[Esm)

NE W DR
ot
ThEE

SEmEORS 1101
TS ME 11811

Figuig 1 Fuel Me wring Sysram [Typacal)

i FUMB DUTLET

- T8 FuEL FILTIR]

PLMF ELETTRICAL
COwipd LTOR

YAFOR & TUAN

ME 11

Figura 2 « Elactric Fust Pump

1581 halN] (LT
https://www.boat-manuals.com/

200 2N TS N T TS 25 N T T N N IS N S B I B N S - I A DY D R R R R R R AN I I I I I



FRAEDYYIRPARADAGRIRIIIRIDI»FIREIDIDIIIDEDBIITTIRIR IR ID

MEIFUEL METERING SYSTEM -3

FUEL RAIL ASSEMBLY
FiguresTandd

Thr forl ruil (Figure 3 and 4} i3 mounted to the
engine intake manifold, and performy geveral
fupctiehs: it pokitians the imjectors im the inlake
manifeid, diseribuies fuel evenly o Lhe injectats. and
integrated the Juei pregsure regalacar inwe the fuel
mElering system.

FulE MREZRUME CONNESTON RAKEMALY
MR I ECTON &LSTap, Y

CE] wazssune aLouiatom asstmony gy a0 as
Figure T- Fyel Rl dpsermbly (LTE)

1 PRTASLRE AESULATOR ASSEMELY
i W ROLCTER ASSIMEEY

M BOES
figure &~ Aspembly (Big Block) Fusl Ml
Fuellnjectors
Figure §

The Myuhlpert Fuel Injection 1MFly {njecror
wysemily is 2 solencid -operated device, cantrolled by
the ECM, that metery preseuriasd Tuel 10 & knzle
enqune cylinder IFigure 5. The ECM energizes 1he
injecior molenaid. which opent 2 ball valve. allewing
fuel ta flav- pact the ball valve, and thraugh & recessed
flow direster ptate The direcror place kag six
fmarhined holer thal roncrol ke fuel fAow prneratag &
romical tpray panesn of finels gromized Tuel at Lhe

injector tip. Fuel is directed ai the imghe valce,
sausing it 1 becomne further stamiied and vaporized
before enlering the combustion chamber

AN injector that is styck parily open would cause
bots of prexyure afier engine shul down  Consegquent|y.
IR ¢ranking times woyld be noticed, Dieseling eould
alsa peeur, betause some fuel could e delivered 10 the
engine after the ignilion is turned "OFF .~ :

Pressure Regulator Assembly
Figure &

The pressure regulator 3 ¢ dinphragm-operated
relief valv¢ with fusl pump pressure on ome 4lde, and
regulttor spring pressure and intake mantfoid varuum
on the o*:-r (Figure &1 The regulator's funetion is o
mainiy: - ¢ fonstant pressure duTerentlal actos: the
injecters at all times The pressure regulater
compensatey Mot engine lpad by jacreasing fuel
RrEsTuTE a4 wngine vasuum diope

1 MHEINGIRS &I IFMELT 3
1 EFACER AND GLIARE

MOUISING - SBRL Y

ASSTHNLT ¢ IMRNG (DRI
3 LOEELIAT P HORMS - AOLENQID
4 VALYY.EALL W IOUINOW
5 SPRLY TR A% HLTEN . FUEL WLEY
& MATE - DeICHOR
IR

Figure 5 - MFl Injector Assembly

A0Ed BALRINE [LT1)
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& MFIFLEL METERING 5YSTEM

With ke ignition “ON." and engine "OFF" (pero
vacuumy, futl pressure ut Lhe prasnure tast connecrion
should be 2B4-325 RPa 14147 psit. If the Bressure s
t6a low, pear peclormancs could resualr,

THAQTTLE BODY ASSEMBLY
Figures Tand 11

The theattle body assembly |3 ategchad 1o the
inLaks Mmanield air plerum. and is used v coneral sir
fow into the engine, thereby tonlralling engine avepur
(Figare 1. The throtiie plates within the throttte oo ¥
are openad by Lhe dtiver through the throttle contrels
During engins idle, the throtile plates gré almast
clogtd, and air flow control is handled by the Idie Ajr
Contral (TACK vtlve, degoribed balow

Tha threttle body alse provides the lecation for
mounting the Throttle Pogition 4TP) jensor and far
Sen3ing changes in engine sa¢uum due te throitle
plates pagition.

ldle Air Cantrpl {|AC) Yalve
Figures & through 117

The purpsse of the FAC valve assembiv (shows in
Figares B urd 10! if ta cantrot engine ! speed. wnils
PrE\ERCing 5ta.05 Bye W changes in gngiar load

Thers are twa types of 1AC valves, thregd maunted
or Mange mounted  Depending on productian daze, an
engine could be equipped with one or the other

The AL vilve, mounted in the thrgeeie body
controls bupass air around the throwie plates (Figure
k. By moving a cenical valve known ak 2 pintle, IX,
wwards the bral Ha decrease air flow). ar QLT away
from the seen (00 (ncrease air Mowl. 4 caniralled
gmaeunt of 3ir moves around the thearele plates  |f
BPM is 1en law, more air i5 bypatsed araurd the
thratle plates ta increate it 1E RPN s oo hagh. less
B:r is brpadsed arcund the throttle plates 1o decrvase
it

Tha ECM moves the LAC valve in small stepa.
These can be measured by scan Tool test EQUipmEnt,
which plugs into the Data Link Cennector 1 DLCS.

During idle, the proper position of the 1AL value s
calculated by the ECM, based om batcery voltage.
conlant wmperature, and engine RPM. If 1he RFM
drops talow sprcification and the thrattle platen are
chosrd. the ECM senses & nenr siall condition and
caleuluies 3 few valve position 19 prevent sulling.

*  Engine idle speed is & Munetion of totat afr Mow into
the engine bayed on JAC valve pintle position +
throwtle plates upening.

* “Concrolled” |dle speed is programmed into the
ECM. which devermines 1he correct JAC vafve
Fimle posizion 1o mainiain the desivad dle speed
far a1l engine operating conditions and loads.

% The minimum idle 8ir rate is set ot the facwory
with a stop screw, This cetting allaws enough air
faw by the thratile plates to cause the LA vaive
pintle ta be potitioned a calibrated number of 5TERs
ieountal frem the seat, Juring "controlled” idle
OpeEration.

COvIn

WRACLILA Ch AREY
(VACLUM SOUBCE TUBT NOT 1SN

Shal.-Hmng

YALVE  FUEL ML A URE NEGLLATER
FuSE ASEEnGLT

FILTIR - LCRMEE W 1 ECRaIRR] O]
Dk, Pt B 5 P

SR

L TR T T

N Quf)-5¥

Figurs § - Preasure Regulstar Axsembhy (Typrcal)

(] sagurt
TrROTTLE AGT A4S Iy
soLt

LDLN &N CON TR |LLE) YALYE

THRDTTLE RTRS N SINSOA [T#) M TINL

e,

Figure 7 - TArottE Body Apsgmply (L11)
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MFIFUEL METERING SYSTEM .5

A  DOSTAWCE OF PINTLE EXTINSION
B DIAMETER AME SHARE OF FiNTLE

€ AE va SKET
£ vaALVE G& P OERAL

s

O-BING - AL WALVE

BCREW ASSEMBLY - IAC WALVE ATTACHNG
Dol TaWCE OF PINTLE EXTENSION
COlBAETER OF BINTLE

L R ]

LF12E0-45

Figure B- Thread Mountes Type IAC Valve

Figure 10 - Flange H-ﬂ-\.lﬂilﬂ'i'rrpl AL Wa ve

g = - N

T VALVELSSEMB.Y . IDLE LB CON RO, (1AL
4 BEDv ESEIRE.Y . TuBOTILL

I owaow[ o THERTTL

d MINTLE IAE WAL WE

A BLECTE Cay iRyt JighaL

B A MLT

NA QLR §¥

1 VELVE ASSIMBLY DLl &l COMTREL HAD)
I BEMECR - THROTILE POSITION (TR

MESETd.4 %

Figure 8- IAC Valve &ir Flow C:agram

YR MaEWE LT

Figore 11 - Trratile Bogy Assemply
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B MAF!EEL METERING SYSTEM

T THROTTLE BOOT AfErmELY & FUMLELIL TR Mt I TETDN

I ueEIR INTAEE i EHGM) T QAINg T FLALALUMF

3wt Irwige E LOWINsNTAR] 17 FUEL IR TEA

£  FLIEL PREISURL EISLCaTOR 7 ECTAIMBCHR 17 QUIEK CONMECT FATING

5 pftamyTOR _';{:']’f‘

.
Figure 12 - fig RIoek For? Rail ana Thrattie Bagy Astiembhrs
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MARINE ELECTRONIC FUEL INJECTION (MEFI)
SECTION &

DIAGNOSES

Ths sextion will be ubed to perfodn gdiagnoniic procsdures on Lha Maring Elschionic Fukl Ingection
oulpped engings. T seclion disiribes SyFiem cirtults end fow chams g to disgnise e &irguns b
will B2 Lused 10 comegt Diapnoxtic Trouble Codes [DTCE) by following fiow shans for alher non Scar or sean
fool use. This sechion conlsing Ihe On-Board Dingnowtic (OB Sysism Check thal is the fin Ttep 1t
periomm befonk Mty further tiagnases or befors MESANS dre Mmade 10 He MEF| rEem.

The axsumption is mads thet on all disgnain chans, the shgine b squippad whth GM Myrine
ECM, sankory, wifing hamass. fusl components, gnd ignition companents. The wiring schamancy
und circult identiications wre for tha GM MEF! edpinaily squipiad win Bamass.

The vaRages shown and charts are praparad with the mquirament that the Eystem fonctioned
COTaCtly Bt the time of AXSamBly 424 That thare am ro muttiphke failuras.
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CONTENTS
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DTC23 - Intake &ir Temperatoes JATY Serstr Drdut (Sear D agrsils] v asreanesiatnnrann
BTC3Y-Mpvicld Apppiute #resbure (MAR) Seasor Crreu (Scan DBGRDIMICY  can et vannn st
DTC 42 -ignonpn Lontrg! (I Cireunl (5Camr Biagnesiifl] voe v mmamas PR R e R e e
DTC AN ¥mory Semar RS Synm (Seam DIBQASIN] &y st s st am s mmasnmameacanmennns
DTCEY - Cuirbratugm Memory Fa lurg (SLAn Dipomosidll @ v vt v s nvmrmm s mmermsnnranns

https://www.boat-manuals.com/



EC i ereceC e reyreferirecrccffrecrerecafd

W TSR FhRL

Th 19 &) warbeBmg Bulaps 19w - | 2rmby

3T Thiul G

Eb £7-%

LG EE T L
HOLTIIEM M2 ILINC 3T

Traeu ¥ _1%31- UGN DTI

YL Tnpit

IATIE NI T |

a1 F. ADI DT
HTiW L §. a3 3w
MRl .3 I
HOIM _¥, Q3 3'n

INTHE ATIIE o TI [ ae T

WIAVENT T3NS fu04 § CE-ET [- LHAN LD ——

HIAWENEATA Laad

AT G L] M e
AMAQND w1210 N

- L1t Bk (=P

MIAING B AN u::.:rl_ Mg w3 L9F ‘% o3y _

5! ffI—— AHM N ELF
Iy I-— AL MM LT

-E LR A Fil ) —E . [}

WL-pS I— FI0 NuE) PR

§-ir 174 916

L | 1oTH0 AR T Y

It g N

PLUER b ki NS (D

BETH e MTEMHO MY .|

FOL0TNNTS INETHI

FLE b w1
BE B fer [WSA PR LED

_?_

i afe

L CRELT]

Wo3

S 4 [

™., T
' Im IATYA LIV
Ll TN Tale)
/_E i

I"I .IU Er

.
d 4

MBI EETD

[FEEq]
Lan ¥4 ATIEH
LH Al 11803
"
AW OEr A1 AN SEE 5y, ,i—|

it

AT
FRI4) Lbg L] —— L ENRTR
: 3%y
(T
& I_ AN
i LTL-FRE [T iy
BT e LA RSy — LY R eSLI AN Yy
| —H];ir'lrilll
| G olv L] P amaar MWomd
Sulr I—- Lem T OGP INIDN]

175 E 540010 1INy

https://www.boat-manuals.com/

SISONDYIQ AN T




FINIRIFTTIINIRIIFRIRDFRIRNINRTIINIITFIRIRITRITTRITINDYRY T H

MF| DIAGNOSS -3

ECM

INTak] &18
TEmAFIRA ToRE
HATIAENECH

i LT3 TaN = 1130 | INTRED RIN TEMPERATUAE LIAT)
{r_ JENSCR SIGMaL
N

1_' L LR N

EIpLE

T CTTLE
FOAYIGN [TF) A e—
LIWEOK

R 4 A —l JN-10 Y THRQTTLT FOLITION
TR SLREDR Srtmn,

ik GAY -E +590LTS
RAEFERENEL
¢
THIM
SENLDE g 2 FOWHT —|n-::. TEIM SIGNAL
a F NMikx —

blﬂ [- ]

UREN K] III|I
AtihLE J113 | SEMEON GADLUND
_

53 1T
MANTOLD r a T R
RRen . uTE ' NE @Ay UK e SR TS RIFERENTE
I'I'H:';IIII! ‘ ‘:" A QA7 LY GAN =] 41-F | MAFLIGHAL
CINSEN i |- AU
MALNADLD
L TARIE] Y N4 LK —In-;g SIMIDR GROLHT

A Eapk
TNCHNE SO 0L AMT
TIMFLRATURE {PETH]

LNGIML LMTY
e LRy OE S ar T LA TURI

E-17-41
LA RRRL B 1

Figure 2 - MFIWirmg Dagram {2 of 4)

https://www:beat-rmmanuals.com/



i JRip T PERL

i O b Wb R Busisan 12 - F 18y

1w Ei!'.;:_'.'!l'w TLEL LN WD Ftd awa AN E L7 R IR0 3 TdRe F HEIA D LD IR M T8 T DITNTHS
HEIE EATH EYES Il e L) AT WDy O MO LA B ST LY Gl WL TN SR T

WL A 0084 T T %1 0E1 L7 IRERA NI T 5 LA 155 I I N AN e A T ] D EALOMN .

Jms QML I 13N
—
LHdh - ¥
f—
AHD- | B Llemt-| B
“ind - -
a Al 2 POLIRNNOD S5 A e

{/—‘"”"“' b el +1 71
— LHAN LI WAN WD ANT 184
P

£ —r WL

AN ED Tl [

= Pe—f W7 D1
—

B H3L Av1De
PALSAS M QL

WL ImN T A g NOEARMLEM

a1
! gYITHITL :‘n _____ _l___.

HOLIINNE) }-?:' 'EII : E

#Iv1g -:->7|§
'E v |

T..a

3
1
1
1
1
1
1
I

1
1

_' "] EE R (v b N LY
\.;a--,"--d
FOLIINNDD
LR J L
| — fiNTie ATVIN WALELT LeTwY SN
—— UNAE
[ 't JE41

I Ela L)
Svarg f ofdr |_ AT Ny e / T

-HObW, 13N393230°400a | BT LA el TET
I3 19 a3 N1 | £2-72 LHM T

G 3DM IRl LAY | BT i— OXH WY EST

'YL 1"
[ 1da]

. m ivi b -
T gem’s

N4

ST af-w2d ﬁ

130

Wa3

E C T EC OO0 red e i 006§t (¢€6dcy

https://www.boat-manuals.com/ SISONDYID 1M ¥




23R R FRPRIIRINTIIIAIFRFIIIRIIIIFIIRIRTFIITIFIIIFRIDDIDDD

MFI DIAGNDSE .5

TEHIN COIL TR =0
MEF SYSTEM RELAY =
poI T
mone oy — P8 —Tue LT 5 10 TEAUEL PP RECA Y FUS ]
J WITCM FUSE
e TNED =] 20 4 A== ) - MIAG

TR

FRDOM
W ECK
] ;

AIFENLELK —!Hrh 1GNTHGN 1EED

ECM

A TTINY FEED

¥ MOOULE

FELT TR W 418 ANERLE
10 hIECTORS TO 4§ MODULEL
e D IR
0 0aN =] J1-1§
I
I —
T IWoT
o L4 L
]
-
L""- AR RLE -t
& 48 BAN '
= ENGIN |
[ == 495D kLU — GROUNE

AP WHT =] 1. 14

Bl R vt — "n-30

T1ATYAY FIED

ENOCE JIGN &, (KEISTETEM

FCW ARDLUNE

LiM SROUND

B-18-9%
WAL WYL

Fagure 4 - MFWainag Diagram {8 o &)

hitps://www boat-Manuals.com/



£ CECEF L e e rereCieecqeeecerreqr

ey JMER Thb

cHE kL T
ii-s
b, awipivd MHG o Ry
AHITNIS vl g Je 1 I0A - iy LE o r
DN DES w3 LMALTITR L g -t
LU A OGS s N 1% LAl | T EC-If
1L -1
ef- LT
) [ANT
AT HIES BRI WML i A 1] 'H_ Lk
IFHSIT YDINIE L HYL Tir ) rEN
EE- 11
CITmef40] L5 WigL a1l ShTey TH L1 QER EE- 0T
(T LB WLIALS HEILS L3N IDH s B L) i +E-uf
ML) HILEWE TRATT 1D Nl Tkl OF -l
[y M OoLaD] WAL M0 T) WL T LT LIy ok EL-LP
MDY 2INAVNED 100 NS 'I'ifu ALY 1 AT My ¥ UTREY;
Liouf
Akl anlilvd MMl are LIRS,
EENCEMIE ML 4L] J38 LB i ¥y SL-ur
RO W] ANeATTl T yi-uf
IWELE L "L NN GES armay bk (1T -
Fi-1r
AEL MEILINGI T LT arw L
TYNDITNOENTS Al el ]| LLE TR
TN B OIN1Y dhl L1 LR {34 -l
g4I
190w THANIE  1S1) W 5Ehoma W LeAh LET g uf
PRl O W I0ARE ALY Y ng h HWR LIk .
[LTHG DN AL 3] IATY S35 T 134 F1].) Sour
C1wh Dl aS] W3 LIS TIAE 1 QT O TR LLé ol
E-ul
S¥MDE AQENIS L] JAOL Y A T INTTER Y INIT N A It o
WAL5LT 113} wSANIS Ad0NY ate $Ar LoAF
-
NOLLEY T 7T LIRS A0 {Twm} Loy :fﬂ:?::‘: EI:':'S;'

https://www.boat-manuals.com/

SISONSYIQ 1N 9




MFI DIAGNOSIS .7

FEIFIRTIRIIFIFIRAIIAIIDIAFIITIFIIFIIIIIZIIIIFIFIIIRRIFRED

y/ L a— 7
—w —
QREOQeQC00Q00000
JI????I'?QQ?@?NQ?”
J2
ECMW 3 WAY OUTFUT CONNECTOR
L e ]
e AT It} CXT fwar] CLDR CIRCLI DISCRIRTION
[
Ji-2
.1
13-4
i1-3 ki LT SN L ETRR GRIVERGCYL S 144 7
2k 53 WLE (D IS TRIBLTER RE D o D
-7 L B WeMT Fﬂml R
-1 436 Py =T DS TREATON RIF side
13- FT1; D'E G RM e Fulll FudAF RELAY QY[
FEERL]
TR 17 8 GRA LO0LENT LAk OLTPUT LDPTIOMAL)
1r-11 #1a L NEM EEDUCTION WRSMING BLIZLE |OPTIONAL
£-1] di? LU ALK FOLE Rl EANTROL A G, "4 LOW
B 3 GAN WHT IDLE A CON TR, AEICGN, 8- MG
-5 450 LK e T FULL MIECTOR GROUND:
FERRTY
IFEER
[T
TERET)
.10 450 BinWHT FLE:, INIECTOR RGN
-2t T3 [+ 1N ANSECTOR DRIVEN (78 3 15,8
N2-1t g0t WHT RORT Egi[L RS TR
-1 an WHT IGR ITaCh COMTAGE N1E |
It - 24 dia Thl HE ITHTFaLE
M-
IFIF] %12 =] B0 PELSD WA TIR LG Lo G TROT (R TIONAL)
BT T Tih {0 PR 1§ 5JRE L WP QUTAUT [OFTiC A [
A¥ 3 ra TN IBLE LIE CONTASL (L COIL ~8- sl
-2 L GEN B R IDLE AW CRNTREL Al $y "B N T
H- 36 10 GEr Lii LEVEL LAMP ZUTRUT IBRTIANALI
T aly T Wea FUNETION INDICETOR | & Wt Sy TRy DR TIOWE] ]
BT
(IR
A% 1 1ThA

https://wwwBat-thanuals.com/




B- MFIDIAGHDS!S

TYPICAL SCAN TOOL DATA DEFINITIONS

ECM DATA DESCRIPTION

A list of explanations for sach data message
displaved on che sean tool bagins betow.

Thik information will asgiet in tracking down
diaghedtic problems, since iha displays can be viewsd
whitr Lhe vehicie is heing driven. Seo¢ tha “On-bozrd
Diggnodtic (OBD} System Cheek™ Mo additiongl
information.

ENGINE SPEED - Range 099399 RPM . Engine speed it
computtd by the ECM from the reference input. It
shoold remain close to degired idie under various
engine laagds with wngine idling.

DESIMED IDLE - Range 0-3187 RPM . Tha i2le tpapd
that 16 commanded by the ECM. The ECM wil]
COMPEn EALe [or various #ngine Jouds o Kepp the Angine
a1 the detired idle speed.

ENGINE CODLANT TEMP - Range -40* to 1574, 40" 1
A04°F . Tha Engine Cooiant Temparature (ECTI 3ensar
is meunied in the coolant svstem and tends engine
temperatiure icformation w the ECM. The ECA
supplies § volus 1o the ECT sansar circut. The sersor
is a thermlsor which changes interne] resistance as
temperatyrs changes. When the sensor is cold
(internal resivtance highl, the ECY moniters a high
figral vollage which intarprets it as a cold engine. As
tha Minsor warms linternal resisiance decreasss), the
voltage signal will decrrase and the ECA will
intetBTel the levwer voltage as a warm engine

MAP - Range 11-105 kPL0.00-% 90 Walts . The
Manifald Abselute Presaure MAP) senser meapures
the change in Whe intake manifold pressure which
tesulie from engine load and speed changes. Asingahe
mirfeld pressure increased, the air dersity in the
intake manifpld 230 incrabses and additional fyel i
regilired.

XHQCK RETAAD - fange 0" to 45" . Indicatas the
amednt of spark advanee the ECM is remeving from
1C in respanse 1o the Knock Sensor (KStagnal

KNOTK SIGNAL - Scon Tool Displays “YES™ &r "NO" -
Indicates whether or not & knock sagmal iz heing
eerected by the ECH. Should display “XO™ at idle.

BARG - Kange 11-105 €P/0.00-5.10 Volts . The BARY
reading displayed i1 measured from whe VAP sencar g
the "ON," engine "OFF" and WOT zonditiony The
BARO reading displayed represents Baremecric
pressere and i3 gsed to compensatle far altitgde
dilferences.

THADT POSITION - Range 0:5.10 Wolts - ied by the
ECM to derermine the amount of 1hrottle demanded b
the driver. Should read 38 96 voli a1 idle tg above 4
volts al wlde apen thrott 4.

THROTTLE ANGLE + Range O - 100% - Tompoted by the
ECM {rom TF senser voliage {Throttle Positient and
Ehould read &% at idle and 190% at wide apen throct|a

Fiter to DTC 23 o7 TF censor angle 16 nat 0% a1 idts.

SPARK ADVANCE + Tech 1 Range -90° to 3% - This ic s
diiplay of the spark advanes IIC)caleglation which the
FCM ealeulates and then pravides atl spark advanes tq
the ignitien svetem. The ECM tompuces ke decired
Lpark advance using data such 4s engine temperature,
BPA. toud, vehicle spepd, and operating mods  Taere
it mo adjastment for spark advance

HOLE &R CONTROL - Range 0-155 - Disnlayvs the
comtuanded posicion of the idle sit tontrol pimle in
covnils. The higher the number councs, the greater 1h
idle air passages ppened.

INECTOR FULSE WIDTH - Scan Tool « Aangs 0.0 1
¥9%.5 . Indicates in miliisaconds the time the injectors
remgin "QN T When engine Joad s increased, injectar
pulse wigth will inereasg

FROM |0 - Range O 1o 995%9 . The PROM
wdentification drseribes the particulars BFROM keing
ustd it the ECM The scan togt display number is nat
thv Mervice part number

SYSTEM VOLTAGE - Range 0.0 & 755 volts - Thin
represnis the sysiem voltage measured by the EQ M.

TIME FROM START - Range 0:60:00 to 8 1215
HAMINSEC - A mvasure of how leny the ngine has
B4t runnmg. When the engine suops, il is reset o
I£ra

INT ATR TEMPF [(IAT) - The ECM converts the regiatonce
af the ietake dif 1o peraturg 6REST o demree: ntake
Air Temperature 11AT] cam he wied by the ECA o
adjusl Muel delivery and spark riming according to
CULEENE Wil GEAETY

1691
L R L]

1904 MEASME MFI
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MFI DIAGNOSIS .9

those tittee and foay nat pertain to all engines.

DIAGNOSTIC TROUBLE CODE (DTC) IDENTIFICATION

The Mallurction Indicater Lamp [MIL] will be “0N* if Lhe ma Funetion exists undet the condition listed below

I the mallfunction clears, the lamp will go oul and the Diagnostic Trouble Code (DTCH will be siored in the
ECH. Any DTCr swored will be erated if no problem receeyrs within 50 engine starts.

NOTICE: Thers ars time perinds (inguently or gp to 1 minute] that can be programmed in the ECA) pefore
Lie MiL eomus "ON" or the DTC will set if & probable ¢aizie from below continues. In doing diagnosis for
Ah intrrratent, 8 wiggle of v wirt or connector might not set the DTC. The times btiow ate an example of

LTC AND CIRCUIT

PROBABLE CAUSE

DTC 14 - Engine Coalant wmperaturs (ECT Sefuar
Circuat High or low temperatiure indicated

Sets il 1he sensor signal line become e groundsd or
ShRheLians or wires opened for 3 secands.

DTC 21 - Throttle Fegivion (TP Stnsor Circwit. Signal
Lo Jow 4T 160 Rugh

TP signal inconaiaten with BPM and MAP ora
shoried Lo groond ar opened F1gnal circuit

DIC 23 [ntake Air Temperdature AT Sentor
Ciregit High or low temperdture indicared

Sers i Lthe nemsor_connection, of wires openor Eharued
tg ground for 3 secands.

OTC 33- Manileid Absolute Presture (0NAF Sengor
Cireuit. Signal valeape 100 kagh or toa low.

AMAFP sanpor output 100 Righ far 3 seconds af ar ppen
signaicircuit, or low or ma suwiput from sengor with
engine runming, MAF tncensisient t2 RPAM and
throtthe pogition

OTC <2« Ignsuon Centrol UG Svstam 1T ne
MCEIViRE corTecl village.

ECXM has ceen an apened or grounaed 1C of byvpass
sireuir.

DT A3 . Kreck Senzor XS Coreuns Higs volte or low
velt signal ind.caied

BE cireui his been opened o prounced far 58 eeconds

LTC 5] -Fauh EEPROA

Fauls EEPRCGMor ECAL

CLEARING DIAGNOETIC TROUBLE CODES
(NON-5CAN)

PooIesiall Marine Dagnesic Troubie Code MDTC
{11

Tura ignitior switgk (o "0N_" engine net ranmng
Selvei “Service” mede on MDTC o0l

Move the thrartle 0% ldiel 30 1005 «WOT, and
baczk oo 045

5 Seles: "Normal” mede oo MOTE 100l 117 1kie tep
is mat perfetmid, the engine ma. ner sprp gnd
eun |

Startengine and romfor 20 dea st 30 cerongs

Turn ignition switeh 1a "OFF " far at leaet 30
EPLETIEE

Turn igrition swivgh 16 “0OXN . °
TUTTing

& Belect "Service” mode on the METC resk and verifv
DTC 124l Remave MOTC taol

0 Irarizora. DTC: are :all preze=t eheek "ilipe”
below arg repezirhe DTC clearing srocecury

T new DTC: cre gizpioied. perfos= (Js Haars
Doagr xtar -OS0 svste=orerh

da 43 43

-

Ly

Engine npt

CLEARING DIAGMOSTIC TROUBLE CODES
(SCAN)

Iretall seam Log

Siars emging

Select ciear DTCs function

Ciear DTCs

Turn gnizian "QOFF" for 20 secends

Turnignstien "OX™ and read BDTCs IF DTCs are
#ull precent, check "Netice” below and repest
follew ing frem Siep 2

L= R L ]

NOTICE: When chearing DTEy veth or withogt the
uze il d ftan toal. Wt hatiery maes be fillh charged
and e2ankiMg rpeed mutt be 31 least 200 RPY The
BRIy e cloar DT i2 iresily dependen) om Lation
Be.rp fully chareed and abie 1o crank engine with
adequatk cransing RFY)

veh-Gh
I
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MEFI ON-BOARD DIAGNOSTIC (OBD) SYSTEM CHECK

The On-Board Diagnostie IOBD) System Check is an arganized approach te identify
an ehewronic engine contral sysiem malfunction 1t must be the starting peint for any driveabilits cormpiaun:

dingnosis, brcaum ildirects the eervice tachnician to the naxt iegirsl slep i diagnesing the camplaine.

The scan ool data liteed in the table may be wsed Jor eo

finding Lhr on-board dia

Values™arean average of display valges recorded frem norma
what a sartally fanctioning system woitld trpisally diaplay-,

A SCAN TOOL THAT DISPLAYS FAULTY DATA SHOULD NOT BE USED, AND THE FROALENM
SHOULD WE REFORTED TO THE MANUFACTURER. THE USE OF & FAULTY SCAN CAN RESLILT IN
MISDIAGN OS5 AND UNNECESSANT PARTS REFLACENMENT.

{nly the paratoeters linted beivw are used in this manual for dia
ed for use in diagnoting.

values are nol rRcommend
“SyMptoms” section,

Ing @ problem: ergared by

1 1 mparison. after complesing the OBD svstem checl; ang
tics functioning proparly and no diagnostic trouble codes displaved. The Txpigal
by opetating vehicles and are irtended 1o reprasens

gnasing. {Ma s¢dn réads other paremeers, (he
Il all valugt are within the range illustrared. refer tg

Tirse Fram 5181

Q:00 - 1052 .00 Wr;

SCANTOOL DATA
Idle S Warm Engine f Closed Thrattle / Meytral
— ol
Scan Pogitian Units Displa Typical Data Value
Engrre ipee:l Eﬁ'lﬁ TGO
hed |8 PR 555700 RFM
galant Temp o F 65-75L
Imial g Ber Tamp. Nia hetis
LY kFa, W 1- 3 Vel {Depgends on Vacuum and Barp Prestaret
Sare kFa v 3.5 vais (Depends on Alrtude ded Bae Priydurel
rat Pesition Wiolts TR vpits
Theattle Angl _E:ﬁi_ﬂ'l:l'.fh 0~ 1000
Fudl EMUm;tunn H 1.7 GPH
[y Praileg Wielth migc 25-35mber
Spark LAOvarce # of Degreps B-2E"
K§ Eﬂlhleg MO _E'g'l
Krgth Retdrg sgredy of Retard -
Knesk Sigmal g o
e AT éu-n'l:rnl Counts (Stepa) &30
Min AL Poyt an Count [Srens) Q- 60
Trim Seryore wahi CoD vl
BattUEN Yot wohy 12 0- 14 8eles
Mal'erghiprnghcator i ot
Larmn QKO G
Fugd Pamp Relay
RPN Reduct ot Mo Na
| Eng me o4 APAA B30 - TON QR4
Tvermear Detacteg =TT W
Lis O Presiure Sw Prypaure e
Lo Chl Lewel Ew!_ DX/ Low aT3
Wuater ¥l o Sur DKL g Flenw LY
rars Temp Swe. DR rHOT oK
L6 Flu-g Levef QL awr o
~Mety Ligg Mege WY ey F|
Crygt Tri e Dptact EEWH Ma
ECh Master/BLW | Budhl a1l BABLLAT | LSaDRg FOF Tawr £ oE 1T ﬁ-mghm.ﬂ
Emg “our Weter Hry kin [ gt pa Ermimg Bue Tima)
Fuel 3eitem Contig, ruﬂ_rl%"rli MF I Depends DA Fur' Sysiem Corlgurat am)

G0 00 Rr-din (Depengent on Enging Mun Timel

713193
mi 12151
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12- MFI DIAGHOSIS

Prwa £R ﬁ-‘fa?-':i'c& :mm.ﬂ ECM
a4 M ELK —-Ef_i_' SIMLLLOATA
LS50 ML WHT -—EE M DRDLND
1] '
WML DL} Ao mewnt =] |1-38 | tem Saouwp
FROM EC an asamewn —g)
iln 457 WHY. LK a1 | piaamosTc
. —= TEST TR MM
'ﬁ = u
t— woom —| v |« B FERTH i
Dlrﬁl"rlm':l‘ll: - ? L] EEEIH:LIIE_ 039 PHE AL _EE IGhTaCe FRE G
TR se
“hak" -/—--- G QRN —E LATTIRY FELD
— gl GEN —E WATTELY FET D
&-1793
METIETS
CHART A-1
NO MALFUNCTION INDICATOR LAME (ML)
[MARINE DIAGNOSTIC TROUBLE CORE (MDTC) TOOL INSTALLED]

Cirewit Ceseription:
Wre the Marine Diagnastic Troukle Code (ATDTC ) tasl i5 ingralled, it plags into ke DLT wermingls "F and
TET I oreceases voloage inrougn CHT 440 ter=inal “F - Termiral "E" 13 ground throongh CRT 419 from the ECA
termrdl “J2317 Thereshou!d aiways be g zieady Malunction Indicatar La mp ML when Lhe ienition i3 TONY
ard engire notrunnizg The ECM wifl canurel che Light g turn it 0N by providing groved,

Chart Test Destription:  NuTbercs belaw refer

1o cizeled numberrs: on 1he diggnedid chart Thew are ]
refergnce nutmbers, not steps to perform chars.

1

| ]

This 3ukpensure: that batiery soliagt i3 avaalable
to rermatial "T of the DLC and 10 supply voltage

tathe ECMH

This swep checks Tor ground pre<eet in [LC
térranal “E”. This indicates thet 1he ECH s«

tapable of completing the graund roche MIL

Thie step ianlgied the faude of incomplete sround

10 kither @ wiringor ECAI cireuites

Faulty light bulb
CET 419 open

Diagnostic Aids: Engine runs DK, cowck

Engine cranks bat will fot run, cheek .

Continuoas bactery fred circuit breaker gpen

ECM Muge open.

Batiery eircun to RECMaopen
lgmiian eirewit to ECMopen.

Pt canmestian 1a EC AL

Fruliy ECI] graynd ¢ircuitist
Periarm MEF] sys1em talay cheek.
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14- MFI DIAGNOSIS

WL INE
CPWIN [ Ol E EE:T.TE'HE:‘ CMLT ECh

A4t MM BLK —-EE SFNIAL DTk

A30 BLE W T =] 1114 | [EM GROLND
Jl{ |
DATA LK
CONWELTOR 1ELE) L e Y

EEM GROUND

FREM TCM A
ChAL . 50 WK —a])
i1n A% 1 e TELK A1 { MAQNOETIE
c STEST® TIRMmA
|
P
g|D
[
e LD QN FlI 1% AW PYHT -1t | MALFLNETIGN

IHDICATEN LA M [

mﬁ'&.f'"*n Hm - E::E!':un_ S3F PNE LK —E IGMITIANFIED
'l:ﬁn E
b

Pt
"RiIL " <: A RN —E BATTERY FLRD
440 QAN """u BATTERY ELED

LR
M5 1 IETS

CHART A-2

NO DLC DATA OR WILL NOT FLASKE DTC 12

MALFUNCTION INDICATOR LAMP (ML) "ON" STEADY
[MARINE DIAGNQSTIC TROUBLE CODE {MDTC) TOQL INSTALLED]
Circuit Deseription:

When the Marine Diaghastic Trouble Code (M DTO) taal s installed, it plugs into the Data Link Camascior
(OLCI terminals "F" and "E™. It receives voliage 1rough CRT 440 terminal "F- Terminag! "E” iz ground
threugs CRT 419 feam the ECM termirat "33 There =hould piwars be a szeady Milfunctor Indicaicr Lz mp
1ML} whan the igairion is "OX" and engine not tunming. The ECM will cantrsl the light and wen it "ON- By
prosiding ground.

Ween the disgnastic it " rerrinal an the OLC is grounded by idmping terminal “B” 1o term:na! "4, 1he
greund ciecuit is eompleced. The MIL will flash s DT 12 followed by any DTS stored in me Mmary.

A sready Light suggests CKT 319 i shorted to ground of an spen in CKT 431 from the ECM 1o DLE.

Lhart Test Dtil‘.‘riptiﬂn: Mumbetisl below refer 2. [Ifthe light goor “0OFF " when the ECM connpetay

to eire|ed purmberis) an the diagnedtic chary Thev are is digeonneered. CKT 41915 net shorted to ground
refscence numiars, net steps to perform chart 3 This siep will eheek far an apen diagnosiic CKT
1 Ntheee bz 4 predlem with the ECM kgl preverisa 431.
scan tool from reading ser:gt dae, the ECM wijl 4 At this point, the ML wirimg is OK. ITDTC 2
not Rlash 3 DTC 12 If DTC 12 is ftasking. cneck does not Dash, the EC M chayld be repluged
CHT A5 for short to ground. If DTC 12 does Nash,
Muake curg that 1he scan toal i warking prapecly NOTICE. Belore repiacing ECAL checl :he
an afulher vehicie AMDTC ool on another engine 10 Mmahe zore i is

wock iRg preperiy.

https: /MWW Boat-manuals.com/
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16- MFI MAGNOSIS

TR ECM
“ll:F'!I' — 302 RID —rS L LS LE IFLETI YT,
WETEM -
ilLﬁ'r' .
- JMITETORS
PHIBLE A °
NIICTOR DR iyvER
—
401 RED AFTORELY o .31 et e
.
PIEE'-III:IF [ i [ ] | 12N i Se——p
Ak
' crons 1M REwWHT = .15
k M inl—
::. : A5E I WHT 1200
- : ! NGNS
— ADLND

L3I WHT o 123 | o
AAdde w4y REFEREMCE WiEwW

AIATAM BLE =1 53-23 | grvRagy
MIRALERED o 4,

REFTREWNCE LOwy

134 BRY — EMITION L
PO MLD = g 1 GNITIBN COIL

41393
ME T1ETR

CHART A-3 (page 1012
) ENGINE CRANKS BUT WILL NOT RUN
Cirtuit Description:

In the [Natribator Iqﬁiii#ﬂ 111 syseem and the fuel injector eireqit the sUupply valtage 35 from the MEF)
fystem redy  Fram the JEF] sretem ralay CKT 902 delivert supply voliage tg the infeetor ECM fuce and ta the
igrudion coll gray connecior termanal "B o

Afer supply vald I_ge paiits Lhrough the iroeetor ECAM e if branchet out inm twpteaaraig CRT: 439 Cina
15 the supply voitage [or injecior harmeza CKT 491 and the ather goes 1o ECM teemieal “J110" The FE 1 will
conkral ldl- oprrung ond eloding of the wmectors through injectordriver CRT 488 and CET 46+ BY cehfiec:ing them
to grauvn ] X

The Ignition Canergl IIé'I mudule_rrece ver buppoy voiiage 1hrowgh CKT 3 from the gray conneezer a), the ool
where g connected with CKT 902, The [C meduie will comsrel the spark Trom the ceil through CKT t2L The [
modyle iaiwelace: witk the ECM tirough CKT 530 The £ will control he timung o the epark :hrn_::EIE[iHT

ﬂg. For Further explangtion of distributor ignitien syztem se¢ “Digtributer Ippition Svste= Check RT

A-B.

Chart Test Desc Fiptian: Numberis) balaw refer 1o canditien, unhook the suspected injeetor and tey to

cireled numberisl on the diggnostie chart  They are EEATt the engine. . ]

IEI'ETEanﬂ Miberz. not steps 1o perform chars. F  Lte fugl predeure gage J 3.:.,%u,1 of wgquivdlent

1. An lﬂ' mnsor thal indicstes sngine coalant Weap a shop tdwel arpund the fyat Pradiurt Lip e
temperature |ess than actual t AFAluTE £anm abeark any amall amount of fuel Itikage that max

the enging with fuel An ECT sgnsor that oetut when infialbing Lhe gage.

indicates engine eoolant tem ra:i.ui jﬁguer 1han Dua Enﬁ;ti: Ards:
]

atfual can stacve chw engone of fur JETANT 13 This chart assumes that Batters conduon <nd
aver 2.5 valts, the engine mar be in the elear 7 .ad i

: . ' . ; ENgine crankin E (4 1y )
mede, which oill cauvie Martin prebiems The “-EQ,J.LE, Fag| .nltgﬁiﬁﬁ ¢ OK. and 1
eREine will nut SLErt withowt feference puise: and ¥ LUrleis engine enters "Clear Fload” a1 the first
therelore. 1ht Sran lool should read engine RPM sdicatian of a Fueding condition, it €an result
'reference | during cranking [Ma NP SEarT
T Mo spard max be caused by one of several #  Check Far fauled pluas
LeapneEye related 1o 1he dissributlor gnueen 10 *  Water i furmgn muaceral v fus' BAe can
Fedtm T=e diptrapuior ioninan av st o b el PP g
J“!:‘F 2 e iems reiuted 10 the chuser af 4 m A dedeine MAF enzor ma FulFE 4 N0 EAIT
ferh vunOitLan : i : aF d alall afer siare TBFInLne T he menear
3 Thetect 1kl should hlink, indiesting the ECM 0t E uu:in:: the prnhl-[[a;!idi::nr:n-.f: i Tha
car.railing ne Lgectert “ON T AL lighle shosle ECH will vmen use o Arlwull vJi-ce [oF A8
hl:rk a: the <ae Arigniness Co =eA$07. and i€ the condirian 3L gerrtetan and the
4 Al raeceari chould ke within 10 ahm o sazi £3m RS AR 572 UK, mepluse tho so=r
WNED SR ehalid eo he l2ss thon 10 eRme w20 ® [7o=eae gre gl DK refer o R mgrama”

LR i: HE e T il LIRS I L N T B T
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18- MFI DIAGNQAIS

Myt —_—
FROM DO AED L
;'!r!i'1l'li;1_ ﬂ"ﬁ'““-l 11-11 | sGNITION FELD
HELAT
[ 1 {my }
i [ ]
llm:.:l.r. MLCTOE DRIVER
48T RED Hroemy J e —
ke F ] "
Lok !
AYD LEAWHT - 12-14

A0 BLEWNT o (k20

T RED

e
O MOBLLE =

tMEmT
= GROUND

A2} Wt o 4d-21 | IC

AP MLUWHT ] g REFERFNEE HIGw
PR LE TE S T "R EY

431 B A0 T gt Low
t T3 IR = G a0 0N

307 ME D = L0l 3T B E LI

#1713
51167

CHART A-3

{Page 2 of 2)
_ . ENGINE CRANKS BUT WILL NOT RUN
Circuit Deseriptian:

In rhe Dictripgeer [gnition 1071 gvsiem and the [or iMeciar CiFguit the suppiv votiaes is from the A EF)
zvstem relay Fromihe MEF] svstem= relay CKT 902 deivnrs supply voluage Lo the imjectar/EC 3 fuee, and o the
Lgnicion ell pray conmecrar letmanal "B

Afier guzply vollage pagkes shrough the imerter O fue it branche: ous incs two peparate CKTe 439 COne
i6 the suppiy voltage for inyector harpeds CKT 491 and 15 other goes tr EC X erminal “J1-117. The ECA will
control the cpening and cieting of the inyettore throy gremactor driver CKT 465 and CKT 487 by connec: ing them
0 Eround

The Tgniuen Conteal ¢IC1 moduie recejves kupply valtage vhreugh CHT 3 from the grav cosnectar a1 1he ce)!
where it t2 connectrd with CKT 902 The [C modube will cantral the tpack fram the cail throwgh CKT 121, The IC
meduale interfaces with the ECM thevagh CET 430 The ECM will eonerod the timeag of the aperk through CKT

433 For further explanation af digtributer ignition systam see ~Digtribuner Ignitlon Sestem Check, " CHART
Mg

Chart Test Description: Numberis! below refer o Ta t#et for this condition:

circled fmumhberrst on the didgnostic chart  Thes are # Dicconnect all injectars,

refergrce numbers, mat StkpE W perferm chare. i lgacion 0N "

1 Cheeky far 12 voit supply 1o ingectore  Dhue tp the *  Frobe CKT 467 and CKT 482 on 1he ECM =ide
trjector; wired in parallel, check sheuld oe ligh on af imjecioe harness with a test lighe connectsd
hath termingle tr ground 1Test one injestor harmess on each

2 Checiz eonmtzruity o CET 227 3nd CRT 453 side of eagine » There thould be me light  [f

3 AN tROchs made o thie peint would indizace thas Trihs a: "N " repaar sherl o vgliage.

e ECM iz wrTayl: Howeorr thbre it o poesibileny * Chyck injecror harpess eoanector  De dute
pTCRT 457 and CRT 462 perng shes el Lo 4 termizsls are a0t backed cut Ol eenocLur and
PALIEE Sagrce coaner moine enging RalBe-i o f COLTCLLE 2ACh ouer
SR IMIETGE R * UNO0OR, reziure ECA

1952 MANINE PAF
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20- MFI DIAGNDSIS
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EFFARATOR

1-1843
LRE LS |

CHART A-4

(Page 1 0f 3)
FUEL SYSTEM DIAGNOS!S
Lircuit Daseription:
When the ignivion is toraed "ON." the Engine Comieal Medale (ECMI will turn the Fuel pump 0N for T
seconds  During engine cranking. the ECM will turn "0 tha fusl pump. [t will remain “0X" as leeg 83 1re

enginge is cranking of running, and the ECM is receiving reference pulses. If there 324 no reference pulses, 1he
ECM will shut "OFF* the fuel pumg

The pump will deliver fuel to the fug! rail and i=fectare, thee 10 thi pressure repulgier, where the sisem
pressure ks contrplled 1o about 234 00 325 kPa 34 to 47 2000 Exce:s Fusl it vhen returned o eng Tue! tank

Chart Test Description: Number's below refer 1o 3. Pressure that leake down is caured by a=e of the

tircled rumberig] on the diagnestic chart  They ere fallowing:
teferenes mymbery, N0l Fleps to perfar mehart *  Fuel pressure regulator valve leaking
I Wrap a skop wowel around the iuel prescare *  [meciaris) sucking open.
commester 1o absorb any small amgunt ol (el *  Dafective fuel pump
learage 1ha: map 2teur when insialling Lhe giue *  Eattrnal ieak.
ignition "ON." pump pressure should he 233. & Ifan imHeler ik stuck apen, it will =end fuel 18 14
133 kP3 '33.47 pait This preszuse i canieaise by respecive gvlinder, which may sdturate or fogl 3
SPring pressurt within the regulatar g53embly spdrl FlUgte! In order wo delermine whick injecior
is leaking. 1he fpark ptugs must be remoced 2nd
NOTICE: Fuel pump pressure will read lowar i ingpected for feuling or saturation. Once the
batiery isn'e Bully eharged Sdturated spark plugisl is found, replace tne
corpedpending injecterist and inazall new zpark
2 When the engine is idling, high cacuum i3 apnhed plugs.

to the Furl repulator diaphragm. This wili offet
the spring dnd reeult in 2 lower fuel pressure Thag
iole vacuufn will vary somewhal depending an
burgmerric pressure, however, the presture ‘diing
sthocld be less imdigating preddute tegulaier
eanful
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MFI DIAGNDSIS .39

NOTICE: THE GNMIDN MY WavE TO B
LD 00" BOLT ThaN ONEE TD CIRT AN
WL T LW PRESFURE .
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CHART A-4

(Page 2 of 3)

: FUEL SYSTEM DHAGMNOSIS
Circuit Deseription:

When the ig=ition is turned “0X " the Engine Canersl Madule {ECM1 witl turn ke Fur Dump 0N for B
seconde. During engine cranking, the ECM will turn "0N" the Juel pump 1 well remaip "QN as lang at the
enging is cranking or running. and the ECM is receiving relerince pelses 10 there are oo eelerence pulses. the
ECM will ghut "OFF" the fuel pump. ' '

The pump will deliver fuel 1o the Tuel reil and whjectors, then te the pressure regulator, where the svsiem
pressure (3 controlled to aboutr 739 10 325 kPa 134 16 47 pail. Excess Fugl is then returned to the fueliank

Chart Test Dexcription: Numberis) below refer to
citcled mumberisl on 1he diagnestic chart  They are
relerence numbees. nat eteps ta perlorm thart.
! Pressure lest than 280 kPa (4] pei: falls imep 1we
areas.
%  Regule:td pressure less thar 290 kPa 141 psi,

2 Resteicting the fuel revuer line allaws the fuel
pressulk U build abave tegulated prescure.

Pressurt thourd rise to 414 kPa 160 psit a5 the
fuel rerure hase is gragually pinched

WOTICE: Dw rarallow fuel pressure to exceed

The svstem will be running iean alto, hard
starting when rold and everail poar
periorrnance will be noriced

Regtricted flaw cRUFInE pretiure drap
wormally, m vehizle with a fuel prassure of lecs
thar 165 kPa (23 psi) at idle will nat he
drivabla. However, if the pressure drop sccurs
onty while driving, the engine will surge then
step running & pressure begins wa drop
rapidly. This i most likely caueed by a
restrieied fuel Jine or piopged filter

414 kPa 160 p5il, dimage ta the presicre
regulater may resgl

This test determines il cha kagh fuel pressure i3
dut to a restricted (utl] return ltne or &
prazior regulatar problem
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CHART A-4

{Page 3 af 3)
FUEL SYSTEM DIAGNOSIS - ELECTRICAL
Cirguit Description:

The fukl #y5tem carcuil receives a tupply voltage from MEF[ reiax svsiem CKT 902, The Muel svetem siroarl is
proteclid by a 15 omp Juse. Afrer whe fuse, suppiy coltage s delivered by CKT 338 ta fuel puma Felay wermanal
307 Daring key "GX7 for ¥ seronds of when reference puliss cengine cranked or FUnnEmE| are received 14 the
TOM, the ECM will wrn “ON™ CKT 485, If there are ne reference pulses, the ECM w-1 chu: "0OFF” the Tus!
T CKT 463 (s the ¢itooit thoy energizes the cail in fuel pumt relay and closes the cuatacts When the iue]
pump relay rancgctr are tlebed, supply voltage pasies through the relay 1o terminal "37" From terTing! TET.
eupply vahage is deliversd o fuel pump through CKT 120, The fued pump is grounded threwen CKT 150

Chart Test Description: Numberns: belaw refar 1o 3. This step checks if there ik an open in the

titeied numberiz) on the diaghaettie ehert. Thev are grocad gireait.

releretct faombers, noL steps 10 perform chart 4 This step chiews i the ECM s funciinring

1. T=is 2wy checkz if there is pawee ta the Tuel pmp Fraperiy.
relaw

8 Eypatking the reiav sircuis thou'd cause he foel NOTICE: Comaminated or dirty fusl mav
pematerun Ths srep thood (demtify if 1e Buolt rause fuel pump 1o teize. which will cques fuel
130 the Telay orin the Juel puma oot pump relay fise 1a {34
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CHART A-5

MEFI SYSTEM RELAY CHECK
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CHART A-6

(Fage 14012}
DISTRIBUTOR IGNITION SYSTEM CHECK

The Dhstributer [gnition (THY svstem receives s1aply vollage fram the MEF] relay thra vgh CET 307 15 the

Circyit Descriptian:

iEnition call grav connvetor B

fmaide the wgnizion cail.

the pray eonnectar terminal "B is connecied o blagi

conneetar Wrininal "B Supply valtage is dbivered from the igniton epil black spnnscter terminal "B 1 ne
distrivyeor Tametion Cancral 101 module "= " werminal thepugs CKT 3

Inside 1he distribuier the puck-up eail and pole pisce w.ll produce & voliage cignal [or exiinder spark The
valtage signale are processed in the IC module and tent 2o the ECM The £CM wiil decide il the engine = in the
running or :ra.niianm'ﬂdl. and adjust the timing accordingly The veltages or fignals are 3ant between ECM and

1C madylt throueh

BTs423 430, and 424 CKT 45515 e ground sireuit

The [C moduir will ygnd the voltage signel to the gnition £ail biack cannecior termingl "A™ thra uga CKT
12T, The signal will trigger the coil aad secondary spark is produced 2nd sent to the diktribyeor by & high renaios

Ivad.

Chart Test Descriptian Numberih balow refer ta

tireled numberikr ¢n the dizgnosric chare, They are

teference numpers, not steps Lo perform chary,

1 Two wires are checked, to ensure thar an open 15
Nl present im g apark plug wire

2 A spatk ndiesles the prohbem must be the
disiributor ¢ p, rofor, or enil pUtpUL wire

& Normazlly; there should be banery voltage ac the
"CTand "=" terminals  Low veliage waould
idicare an dpen or w high resistance circuit feam
the Cirzriiwtar ta the eoil ar ignicon awjwkh £ C"
lerrinal valiage was bow, but 7 =% jg=-mimnal
velteye 1c 10 volts oF more, ciregct frem “C
WrminaL 19 ignilon cail o7 agnitien eell Arirmaers
IALIRE i Pk

4 Cmorne for o shoried magyte ar BToURERE EimEsal
T e aznisn o eadl Lo the medule The
disttime s Erapule chae & ha iermed CIFF 7 oae

normal voltage should be aboutr 12 volis. [ Lhe
Medale is turaed "0, 1he valiage would he 'ow.
but above 1 valt. This could cause whe ignitien cail
te Fail from secettive Reat Witk an spen izoition
coil pritry winding, a small ameun: of vallage
will bewk threugh the module from the “bati™ 1o 2ne
“Liach” terminal.

Diagnostic Aids: The “tach™ peeds o be
ditcornected while testing the ignstion svttem  You
wil- dizo nbwd 2 place 1o cheek eoil trigear vallige Hy
dizconneesing the twe wire boa1 B rglce. iceav and
pursle wirea,, this will give ¥OU & [By: termirndl Lo
ereca coil trizzes vabtage ot feeded ot Step: 3.4 and 5
Adter “rack” s dettonnected, try saroeg csgaoe |7
Alariz. eheth fot o grou=d er phort i Beat CraeR”

Lirfat
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MFI DIAGNOSIS .2g

SEE A QNQSTIE A0l

VAR, CHIDK A SICOND WlT) 4 ¥

NETHING | EFAREN.

4 CHECEIRARK MUIG WARES FOR DFEW LU, CRACKL (N
INELLATION EHt s PO ER SEATHG CF TEMINALE BT
PFENE PLEHES. CASTRINLITON, A ND WG ReTrDey COIL 82 1 QRE
MOCLIDING YWTH THIL TEET. DiEC Qs CT T wnE Bt
MR RMEES (FLUNMLT AND GRAT WIRFLL METRLL &
Thssgiapr JUMPER BETWEEN FURFLE WIKT CONKELTORE

® CWICK SPARK AT WLEMG PER M AMUESPTLHE
RECDMMEMDA THDNE. CRAMERMG (F ND SFLRK DN ONE
ALA

CHART A-6

(Page 1 afl)
DISTRIBUTOR IGNITION
SYSTEM CHECK

MEm

WO SFARK
1L

) ey P

IFANK
1

WCHRTT RCI e M TR

TOWIAFORSTERE 1.6.)

* MOYE DISTRMUTOR CAE b D v LET kBT 5 HON DF

W RO RDTATA N, A MECHANKEL RERAIR WiLr X
NWIELEFaEY BITORE COMTINLING WTTH TS TL1T,

o PSCONNECT B Ty AL DHE TR TN COWMECTOR CHrFEX
FOR SPaEr AT MGRITION CO0 TOWIE FLG MANUEACTLIRE
MRl MDA TICHS W] CRANEENG LS ING & EHCOWN
GO0 Cou wikE. [LEAvE TESTER COMMICTED TD 0L

THELCE FUEL 3PARE oG, LTS
RIMKTO "SviaFTOML ™ IN
SEC o

MAMNESS.

TImMINGL *

& DISCONMECT DISTAAUTER I TIRMNAL " o« " CAONNEETOR

= HEMITI0N SWITCR “ON T INGINT STCRFLD,
& [CHICE VOLTAGE AT "+ " AND "L TERMENLOLE OF
DIFTERSTOR AT HARNESS COMNECTOR AND TACK CET 171
CRONNTCTON AT TV AIRE EOAT WARNESE CONWETOR

TWETE. IF DTMTRCOMEINATIONS RELLFLY FROM TIST &1 4,
WG PRALL I 15 A FPARENT AN SOULGE IE AERAMED
RIFGRE CONTINUSNG WITHDTHER TIETS.

CHLEE AP, RBTOR AkD COIL
WIREL FORMOPENS_ DabLARE OR
WEAN. REPLACE LS WIC[ESARY

q

*

MLL FTEAMALE 10 WO TE DEMOKE

. |

BEL 3 TENMALS UWDEA 15 wELTY

WO B VELTS ~ 0™ TIRMIN L MLy

—F

* RICOWMICT QORTRIQUTOR Y

TR AMAAL COHNELCTOR,

& WITH IGNITION “0M_" CHTEK
YOLTAGE FROM TACH MAANISE
TINMIN kL TS GAQUME.

GREATERTHAN 10 VOLTE

RER& IR WHE FROM HETREHLT O
IGNTTRON CENYROL MO E

e " TERMINGE TR ™
TENMAIRALCF JLACK |3NITION
LOu COrhir ! ETOH DR YOLTAGE
TURRL Y TL D30

OR CONNIETION.

CWECK FOR OFFW OIM GADUND (N THE
CIMCLITIAOM “C- TIRMEuAL 10
IGNITION COIL. 1IF CIRCLAT IS Om, CHETK
HITID N L0 FC DFDy C00L Hima kY

# COMNECTTEETLIGHT FROM TACH
HARNDS: TERMENLL TD GROUND

® CRAWEENGINTG WD DESTREYE LHEHT.

TTR IR wRLTS

REFLACE DHETRIELTLR s NITHON
CONTROL MDDULE AND ERE R Rl
ERAAE PROM COH 45 i BTR §

- J- --------- * -y
' RTFEATO IGNITION r
. SFARE HD §PLR
CAYATEMOMICK D OF 2} : | lr” =
mTEEERL g rrrrra
FrETEM ALPLACE HENCTION (0L
(=] &
- . ] E-14-31
Win ke L DAGHDE S AND REPL RS AN PO TLE CLEAA DT AND CTRINT R GRED L TION LT RTTAY
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FIEE-UFCOL

Eﬂmﬁ% -1 1

GHAY
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IGHITICIN & L USTRAUTON L TIEMMAL
TONMECTOR CoMNECTON ECh
PRGM MALRE
BFETEM RELdY
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L msEeL 1 TheY
i
: N EOIL e A L33 WdT -
:' I 1ML YWHT WEFERENEE "HIGH"
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e ¥
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M3 V158D

CHART A-6

{Pige 2of 2}
DISTRIBUTOR IGNITION SYSTEM CHECK
Gircuit Deseription:

Tre Disieibutor [grition 100 svttem reeein g tupply veliape from the MEFT relay through CKT 9072 16 18e
igmtian eol graw cennectar "B [maide the igeaLisn coil, the gray connector terminal "B is connecred 1o elack
cehnecieT termingl “BY. Supnply veliage is delivered fram the HRakion ¢oil black connectar Lerminal "B o the
disiribater lenition Control (101 medule = " Lermitul thra ugh CKT 3

[nirde the distributor the pick-up coil and pele piece will produce a valegge signal far crlinder spark. Tioe
valagy signals are processed in the [C module and #eat 1o the ECM The £04 will decide i the enging is imtha
FURRtng of cranking mode, and adjuy the Lming aecardingly The voltages or signalc ore sent batween £C3 and
IC module through CKTs 423, 430, and 224 CET 4523 & ground cirguil

The [T module will send the voltage srgnal to ne ignition soil Blask connector 1grmingl "A™ through CKT

180 Thesignal will trigger the coil and secpndary spark is produced and sent to the disttibuter by

2 & high tensian
fad.

Ghart Test Description: Number'stbelow refer o 6 This should turn "OFF" the tnodule and cause a

tirtled numberfsl on the diagnostic chart. Thev are epark I mospork ¢curs. thy faule i3 most likels

relerence numbers, nat steps 1o perform chart. the ignitien coil becaute mogt module prublems

3 Apalving & voltage 1155 to 1.80 valtzl 10 module wiald have ben loand bafore this PaAiEL B e
terminal "F* should turn the medule “0N" ard 1he procedure.

“tach” terminal voltage should drop to about 7-9

valts This iestwill derermine whether the module  Diagnostic Aids: For further test an pick up cai ar
or cuil 15 Tauits or of the pack-up il i+ not agnition esil. cee TOn-Lagrd Servite” seclien cnger
Ferer.iing e praper signal 1o turn the modale  dosiribuior resgsr

TN TRig tee can be parformed by wsing o DO

ey natery wirharabingaf 1 3valta 1Such gs AA

C.ar Deeil » The Karery must vt 4 konowe gand

Bdrier wibm g lldzs olaver 1 35 valia

https://wwwieet-rhanuals.com/
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THREAD MASUNTER TTM
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"-REMENDI OM AL TY MY 52693

ME 22540

CHART A-7
IDLE AIR CONTROL FUNCTIONAL TEST

The EC) comeols idie speed to 3 caleulazed, “dezired " RPAL based on sprsor inputs and aeiue| engine RPY,
determined by the time belween uscessive igniticn referyne pulees [rom the ignition medule. The ECM uses 4
tiftuats ta mave an ldle Air Corerol I1ACY valive. whick allowe varving ameunts of gir flow into the ntake

Circurt Deseniption:

manileld, controlling idie speed.

Chart Test Description: Numberis) below refer 1o

eireied numbesis) on the diagnostic shart. They zre

reforenes numhere. ol $teps 1o parform chart.

1. This step derermines il the [AC valve i
Turetianing prapeely.

2 This ztep decermings if the ¢rictry or the JAC
va.ve isfauln

Diagnastic Aids:  Check for vecuum leais.
uncennected or brittle vacuum hoses. cuts, prr
Exam:ne Mmanifold and threccle bady gaskets Jor proger
it Cheek for cracked intake manifoid. Chack open,
JRar:. or podr connections to 1AC valve in CET: 441,
w47 a4d and 44

Arn apen, shori. ar pear eomngeiion m CKTs 221
saZ =33, ar asd will result an Lmpraper idle corntsal and
ray cwuse impreper idle

AnlAC valve whith ib stopped and cansst fetpond
ta the ECAL. a thrat1le s1ap serew wkich Rit been
lampered with, or a Gamaged throitle bagy o l:akage
could caute umproper igle.

https://www ¥eat-rmanuals.com/
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MFIDIAGNOSIS .33

IDLE AIR CONTROL FUNCTIONAL TEST

CHART A-7

STANT DG IME. ALLOW OLE TO STABILIEL. AND RECORS ENGINE EAM.
# HINTTION “OFF* DL 10 SEEONES.
o CACONMICT IAT HANNESS CONNITTOR,
w MASTANT INGHIE AND WOTE AFM
MM S CULD BE AT LA KT 200 KEWA NIGHTR THAN LLCDRDCD Rk,
B IT?

bl 3

+ MEINSTALL HAE HAMNESS CONNECTON, [MOIME SFELD
SFHO D GAAGLIALLY RETLRN wiTMIN 73 REAA O
RECOIRDED RAMW WITHIM J0 5ECONDS

k= T=1 4 ) |
.
[
1AL CIRCLITT EUNTTIOWmG RAORERLT @ '_ + GNITION "DEF-FRR 10 SECOINGY
* BLCONNECTOREDIRCONN LETLD.
 RESTEAT EMOWNE.
 WITH & TPSY LT CONNETTID T0 GAGRD
FAQAE Eaie DMNE OF THL FOLUL AL
TERMUIM AL ANDTHE TLET LIAHT SHOULD
BLIVE wWelkd TOFCHED TO ALL TEABAIMELE
* DDOIEITY? 1
1] L 5
¥ EMECE 1AC CIREUET TaAT BIG * CH[CrFO#
NGT ELINE POE AN DL LD FOON 1AL
Bk SHORTED CIRCUIT EONNEETION S
CRRQOE ECH CONHICTION. REFAIR OK
H OEAY, REPLACL [CIA. REm acE
STHEY OR
FalLTy g
YaLVT
VrmER Aol TV EGRCAIS AND RERERS S CAMRBLETES CLLAR STEC aNE VIREY BREME Bbi5aTIoN i

LTt Mkl

https://wwv‘\'/fgoat-manuals.com/



34 MFIDIAGNDSIS

ECM
ni4 a4
TPAENSOE e 1 iy —d 115 F— .
AN —
:-;‘rg:s# ¢ 4151 any AEL EW MFFERINGS
PRESSRL |
,‘H‘g k : AR LT SAN MR SIGNAL
N A [ 41N [N 4 n .1'
10, T [l
VADIM =
T WA EFT
QLT Qi BLNG -
wE TILNE

CHART A-8

MANIFOLD ABSCLUTE PRESSURE (MAP) SENSDR

OUTPUT CHECK
Circuit Description:

The Manifoid Abcolute Prassure 1IMAPI sensar measuces the change in the intake menifoid presdute whien
feeulis from enging load dimegice maniiaid vaeuumt and REN] fhanges. and converus these ieto a voltage sutpur
The ECM cands a 5 valt referemee vodtage 'o the MAP rensar. A3 the manifald PTeErUTR Chamges, the outpos
veltage o the senaar also changes By moniioring 1e¢ synzor autai vellage, the ECM caleulates the mas:fold
Presiuen Alow pressure low valtaget owtpai vollage wiil be abaut 1 w0 2 volts ot idle Wihjke high ressare (kagh
voltage] sutpul voleage will be dbout d 1o B ac Wide Open Theottie 1WOTY. The MAE SENML s Alse uded. Lnasr
cErtain condilions, o meadure barametric preziyre. allo wirg the ECM 10 make adjustmens for a'rigde changey
The ECM uas the MAF senior toconteal fuel delivery and ignition LLTnE.

Chart Test Qescription: Numberistbelow refer s 3 Check racuum $6a! to senper far leas:ng ar

rarzled numberisl on the diagnastic chart. They are FESLF 141300,
falerence numbérs, not stepa ta perform chare.
NOTIDE: Makesure p'ecirica camrector remains
impartant securely [a%1ened.
® HBe ture 13 uit lhe same diggnedsic tes: o .
equipment [ar 4l measurements. 4 Remove senger Jrom 1ne inlake RIBSUT 352 Swik
yendar (by hand onlyl Lo cheek for imermaoient
1. When comparing sran Fradings ko & known good CORPARCLIOR. Chutput changes graater .lha.l.'l. CHE ealt
vehiclt. it is impartant to compare vehicles thas indicate 3 faulty 9enker ar connection  ff CIH
use & MAP sencar having the same colar insere and replace tensor Refer 1o "Sensore and Contrals” in
the seme “Hot Stamped™ number See Figures I On-Beard Service™ seelion
and 2 on facing page.

4.3

Apphving 334 KP2 (10" Hg) vacuum o the MAP
vensor should result in voltage reodings of 13 (o
21 wolte lezz than the vshage an Sep 1 Lpan
Bpplying vacuum ke the weftar, the change in
toliage chould be ingamtuneous A zloe saiiepe
changt indicaies a fuahy tenor

https: /MW Batihanuals.com/
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MF] DIAGNOSIS -35

MANIFOLD ABSOLUTE PRESSURE (MAP} SENSOR OUTPUT CHECK

CHART A-8

IMPFORTANT: THIE CHERT ONLY LFFLES TO MAF SENSOAS
HAYING GEEEN URELACK OO DA KEY INSTRT (3L B LW,

Gj * GO "M, INGIME “@Fr.”

THdT {HadT Fngy,

B

* SCANDUGHOSTIEYNDWE [ CODES DTC[]. F DTS 3305 PALSINT, LISE

w SLAN TOOL SmDULD INDio2 TE & AR SINEON WEH TAGE.

o COMEFARL TMIS NERDING wiITH THE READING OF & EnOvrn GO wis|CLE,
401 FACING FAGE HETDEICHIFTION, §TEF 1.
VOLTAGE READIWG RFEOULE RE WITHIM & .4 VELT.

ey

-T-‘

D
1

(3|4 mEMowE 1048 SEN5.0M LHD PLLG vACMPGRT oW ATRLGCT WAAF SINSDN, |

INTAEE MANIIQLD

START FMGINE.
WOTEMAP SENEDON VELTAGE,

L EE I I

THL M IRRT

13 1T

TONNIET & MalD vATLILA PUIME TO Rk SENE DK

APRLY 30 PR 107 Hg] DF AZULW & NG N DTE
VOLTAGE CMINGE, SURTRL DT LZCOND RELDING FROM:

WOLTAGE wALUE AW CLLD BE AELTEN TWam 1.5 v TY

Tl

@ MO TAQURLE FGUNEG [eDin TEws bk
ANLET FORT FOR RLSTRICTION

o

LEAKTHC S[aL.

A ﬁ

WO
L

(el crecn war sinson commtemon |
IFDn RERLACE A SENSDR

HET STAMmPE D
MUMIBER

oo
KITED IMSERT
MEESRI R LS Y04L.RE
Figure 1 - HEL StAmpeg N mper Frgure & - HOt Stamped Numbe-
T12-41
WAL gLy
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ENSINE COBLANT |y
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T n

—I— LK II J-H }

TR MAFSIRESN

ECM

LDOLANT SENSEIR Sewa,
4T0YLL a1 l:,l,\_ By

i MAFAND [ET GRONDS

i1
W5 1T RN

DTC14
ENGINE COOLANT TEMPERATURE {E:T}Jsmsun CIRCUIT

Circurt Description:

The Eagint Coouant Temperziure (IECTI senzor bkt a thermistar to control
The ECM applies @ voltage on CRT 410 to the samsgr W

resipiance ishign
ALIhe engine coaant warrm:,
on fagin i pags.

DTC Chart Test Description: Numberia: oslow

FEiEM 0 eircled mumbgridl en the diagnoseir chart

Trey are reference nymbers, nat stepd (o FErfar™

L L

1 Thir zzep shacks if there i3 a problem with ihe
ECM and wering or if the zrabiem iz the BEEiME
CanianL i At

< Cnecit he harne:ss teeminale thoroughly for laase
eenneetignd |0 the resistance of the engine cpalan:
FEFLEOS 45 MEhitored, the resiklance should 25eadin
decrease 9% Lhe enging cosiaft warms up Toe
rezisiange readeng should sisbilize when the
thermagiat opens

I This sien will isolate the preklem 1o CKT 410 15

volt reigrence] oF (o the eensar ground

Tr.s crmp identilies iTCKT 410 is open o 3horted 1o

groand

(NON-SCAN DIAGNDSTICS

the Sighal voligge to Lhe EC A
hen the rngane covlant is cofd, the senser 1tEesmistor)

1€ sensar reritianee becomes lesq, see engine coolant teMmperature denzos chart

Diagnostic Aids: An intecmiment probles may on
cauiad bY & poor oT correded comnection. rubbed
inraugh wire conngglian, & wire thae |3 broien pagide
se insulption, or & correded wirg

Any cirewitry, that is suspected a3 tausing thr
intermeters camplaine, hould be theraugs iy checked
far hacked oot terminale, improper matiqg. broken
ecks. imprapet|s formed or demaged term:nais, poar
\wrminal e wiring cannections, corroded reptminals
ahdar wiring. or physical damage 1o the wiring
harnwee  Alter repairs, ciear DTCi following “Cieal
DTCy Pracedure™ in “MEFI General Informarian ™
Failure tor do so may result in DFCs aet preperly meing
cteared Check harness routing for a prieniiaf short
graund in CET 410 See “Inlermitiente” in
“Frmprems” erclion. i DTC 33 is also set. checi For
opet ground CKT 314

https:/iwww.koat-manuals.com/
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DTC 23

INTAKE AIR TEMPERATURE {IAT) SENSQR CIRCUIT
(NON-SCAN DIAGNOSTICS)

Circuit Deseription:

The Intake Air Temperature TAT) sencor wses & hermistor to contrel the signal valtage lo the E=pine
Comirel Module :ECMy. The ECHM applies a vollage iaboul 5 valtzl on CKT 472 W the sensar. Whan the ajr i
cold. the sensor (thermistar] resistancs 18 high, therefare, the ECM will see 8 high signal voliage. 17 the wir is
warm, the eensar resistance is low, therefore. the ECM will 502 1 low valtage.

DTL Chart Test Description: Numberisl belgw

tefer te cireled numberist on the diagnestic chart

Thev are refererce numbers, not eteps to pecform

chart

1. & DTC 22 will 5e1. dut 1o &% open =emzar. wire, ar
cammeezion  This iep will datermine if the wirirg
ang LM are OK

2. 1 the resiziacce 35 greaver than 23000 ohme.
FEP;J{E w2 SE R FOC.

Diagnostic Aids: An intermittent probiem may be
tavied by a poar or corroded emmmertipn. runoed
t=rough wire connertion, a wire that is broier incide
(he inkulation, or g eprroded wire.

Ay ireuitrs, that (3 suspected g1 zassing the
RIermittant eompleing ahould e thoroogh's caetsed
for oucked ool Lerminals, improper mating. broken
wathi, improperiy fermed or damaped terenals. poor
termundl o wiring ¢onnectians, corraded (ermonalé
and or wiring, of phyiical damage tp the wiring
harness  After repuirs, ¢leas DTCs followirg ~“Ciear
GBTC: Procedure™ in "MEF| CGenera) Infermetion.”
Failure te do sa may resuta in OTCs nol proper|y being
cleared. ITDTC 27 is abso yet, check CKT 814 for faulty

wiring ar cohhections. Check teTmieals a2 sencor for
good cantgey.

190& MaKINE MF!
https://www.boat-manuals.com/
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MFI DIAGHOSIS 21

DTC23

INTAKE AIR TEMFERATURE (1AT)

SENSDR CIRCUIT
INQN-SCAN DIAGNOSTICS)

@ & peSCONNICTLAT Sd M5O,

EOGHITION "GO T ENGINE STDPEED,

® CHECE ELTRGE WETYWEEN (AT SENS R mARNESS TINMuyadE
WMEMG A D3 TAL YOLT QHMMITER.

F ——
AYDLTE O OVER | “_l
2 | ML oW Wil TS

@ * CWICr AIMETANEE ACHOSS LT SINSCIE # CMIZE VOLTAGE BETWIEN HARNLE S BN NLCTON
Yeamsivde: FMoULD L LESS THAN 25,000 FIGNAL LOELIT RAND GROUND.

Owints SEE TOELT FOR APRED XIRALTT
TEMPEQATE TS RESISTANLE WL UES

o | QT o L4 verrs oroves | ELOYY A ¥OLTS
—— 1

CMECE FORSIONaL CIECLIT REING }ﬂllLit[ REFRIRSALLTY SENSDOR NEPMIE QPEN RIGN R, CIRELIT
SHOET P TR vOLTAQL F QT STHECA GRDUND CEELNT THA
SHORTED 'O vOLTAOL DTE 1315 il REFA IR FALLY Y CONKELTION
INTERRITTLNGT. AlFamraLLTY o

CLMHELTIOMIE] RIFLACE P oLl Ty ECM

an

REM_RE] EALLTY EOWA

MLT S1wf Gk
TEWZERATURL TORLIIETANCE WELLIES
{APTELIKIMETL }
¥ 't 1 DHkE
218 100 ThE
2 1= T 454
oo » R Ll
B I 1400
ag ] 1.500
10 -¥ 13400
v - 23000
At A g !
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DTC 33

(NON.SCAN DIAGNOLTICS

MANIFOLD ABSOLUTE PRESSURE {MAPJ'SEHSDH CIRCLIT

Lircuit Deseription:

Tne Manifeld Absalute Pressure (¥ AP sengor respongd 1o changes in manifold pressurg Macuumy. The Ecn
rgctives this information &3 4 signal veltage that will varsy fram about 10-1.5 volts ai ctoped thrattls wWdie. o

4.Ged Bvolikat Wide Open Throtule eWOT) tlow vacuuml

i ese MAP sensor fails, the ECM will substicute a fixed MAF valuk and use the Throttle Posicen (TP ENSOE

1o eoneral ruel dilivery.

The MAF sentor veltage of 5V is deiiversd to the MAP censor through CHT #l8E. CKT Bl4is the graund
cirewil fer the MAP sensors The MAP sensor signal CHT 432 will send voltage back 1o uhr ECM according to w hat

tha manilold pressure .

BTC Chart Test Description: Numberigs below

refes o arcled numberial on the diagnpirtic chary

Ther are reference numbers, not steps to peclorm

ehge

1. IEiz ¢uep will determine if there is an pdequate

vatoD kupply ta the MAF sneor  If the sage

reaging is #rratic. refer o the "Reagh or Unsiakle

[dle™ symplam

Lew manifeld vacuum mav result frem a

restriction in the MAF sensar hose or from vacsum

l¢dws in the engine irduction system.

3 Thit step chechs Jor & veltage from werminal "C7 (5
vall reflerence) ta terminal “A™ | sensor ground).

1 Trit step will tdentify il the problem is in the
supply BV relerence or grognd circuit.

& Tau tiep determanes if the MAP ;ignal cirean 1o
the ECAL g gpen.

€ Thus ztep compleres the west for the ECA and
wiring. if the test light i3 mor "ON .~ the MAP
Terndst bas aninterngl problem.

.

Ciagnostic Aide: an intermicent probiem may be
eaussd by a poor of corroded Conmection, robbed
thraugh wire sonnection, a wire tha: s broken inhde
the icsylation or s eperoded wire.

Any girewitry, that i3 sucpeered a3 tauz:ng 1he
intermieent ¢pmplaine, sheud ce whorpaghly checked
for backed oul tériminals, improper mating. broken
locks. improperls formed or damaged warminals. poor
términal to wiring conneetions, corroded 1erminals
andior witing. ar physical damage to the wiring
harress  Aftar repairs, clear DTCS following "Clear
OTCs Pracedure” in “MEF! General [nformacion.”
Failure te do v may resudt 1y DTS nee properily being
tleared. I DYC 14 ic alse set, check for open ground
TKETHNS

https:/MAMWBBEY hanuals.com/
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®

@1 * MGNITIGN COer -

4 REMOWVE VACLIUM 04 08 AND BECSMMNECT ¥ A LLE FACLULM ML M

'@ * WRITION "0
BriCOMN LT VACULS Ch? AT THRBTTLL RODY
AND ST L wACULUM GRSEIN THE WASUUM
FORT AT THROTTLE JODT WHERE THE i was

ML REMOVED

APK] OF MCHRE D ETEA DY,
M

+ JTANT EMGINE AND hrh | &P T0 4K OUT toAD,
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DTC 33

MANIFOLD ABSOLUTE PRESSURE (MAP)
SENSOR CIRCUIT
{HON-SCAN (HAGNOSTILS)
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& CHSCOMNECT AR SENEDE ELECTRLL, £OMMECT DN,

* EOMRICTS DVDM PRDM HARNESS TLEMINAL L
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* METION “HFF EOWNEET DWORA EIRASR FRLATY
 CONMECT A TERTLIGHT TO . ELTWIEN MEAKLLS CORNE LT ION AT L5
* TOwCH TEXY LeGMT TO MAAMESS | | THRMINAL -1~ aND =]
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PICE EOIL
BLAL
CONMELTON
R
COMNLETON
DS TRIN TN & TEMmm AL
1]
CONNECTDR I RyTOR L 1 o
o
STETEM AL = =
TemALLAY ==
[ okl el B R R R ar 1 c:n
: e CONMECTOR 15 210 S ryrry B
|: Y ux 30 PPLWHT m MEEEMENET "MIGH"
: back A2 TAMBLE =] 3 20
' E Tomn EEPOR 1722 | wreass
: 121 BAN 15SEOLEAED REFERINEE *Low-
] B3 gmy T Wik
b & DREWHT ACIAT AAANESS
o
DS TRBUTOE GRAY CONNICTOR
(AIEE
ME 11603

DTC 42

IGNITION CONTRQL {IC) CIRCUIT
{NON-SCAN DIAGNOSTICS)

'Wheﬂ the svsrem 35 ranfahg in the igniden module dcrank | made, there is no veltage an the bypacs fine. amd
the [gnitien Control 11C1 medule graunds 1he IC sipnal. The ECM exge-:u 10 344 na voliage on Lhe IC Line gxring
m

Circuit Daseription:

tius mode 0 zees & valiage. i tete DTC 42 and will a0 go into the ]
and bvpass voltoge applied, the IC skowld no larger he

Whees the BPM for [T o5 reached cabout 200 RPL

ods.

grounded it the [gritian ConsradJC1 module. vhe I voliags sheuld b VArVing.

If the bopass line i5 open or grounded, the lEmition
t'nll:ll’g!hwﬂfbr low and BTC 42 will bt ee1
!

entrol {IC) madyle will not switek ca JC mode, the [0

# 1C e ic grounded. ihe Igniien Contral (IC1 medule will swirgh to 1T hat, becauss the ling is graunded,

ehere will b e BC = igral. A DTC 42 will by ewd.

OTC Chart Test Description: Numoerinl below
refer to eirtled numberss) on the diagnostic chart
1';::-' are ralerence numbers, mot steps to perform
chare.
I. DTL 42 means the ECM has eeen an gpen or short
to graund in che 1D oF bypass sircuits  This teel
corfirms DTC 42 and that the Fault causing the
DTC L precent.
Checks for a nermal IC gewund pun thraugh the
[gritmn Contral 810 tmodule  An D CRT 423
chartgd 10 ground will alsc read less shan 3000
ohms, howgver thiy will b checked later
1 As ke e liaht voltage touche: CRT 434, Lhe
meduie should swieh, cauning the BVOM reading
togn fenrm el MO0 sk 18 under 190D pho)s
Tre -mportant thing i% that Lhe madu's
S Egy
4 Taemeesis Ald ngt awiteh and tnig g 1n cRdck e far
o |0 CRT 423 sh.red ta zround
* Bugec-TRT 225 apen
* Foib dimitiem Camienl |0 modole
et e I S e

3

5. Conlirmy that ETC 42 is a faulty ECM and nat an
intermitlent in CHT 424 or KT 323

Dizgrostic Aids: 11 sngine stares and stalls. of may
set 2 falie DTC 42, Clear DTC and repair caube of
ctalling condition.

An tnkermitient problem may be caused by a poor
#f gerroded cennection, ryubbed through wire
LN nclon. a wirg thut s broken ineide the insulation,
Or A voroded wire.
_Any crcuilty, that is sukpecied a5 causing 1he
imtermittenl cemplaint, should be tharrughl, checkad
lor Trackéd ¢ut terminals, improper mating. broxen
leeks, impraperty {fermed ar damaged termiral:. puar
lermindl u wiring eonnmetiong, corraded Lermindte
and-nr wiring of phvsical damagv o Lhe waoring
hiragss  Afler repairs, clear DTCs fallzwing TClear
DTCs Procedare” in "MEF] Gerera: Infermation =
thm:; o db 50 May result in OTCs nat praperi: be.ng
chear

httpé://wwhmahmanuals.com/
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45- MFIDIAGNOSIS

| Ml ECM
u D 5';;:'“”[” FLISE
FRTEMAEL LAY :-lﬂ\.'.
— 2 wpTusio | ECM
B — aayencax ;
[ §1 —
MOTULE ¢ AT ELK —-E rﬂﬂfumsw
j— ] VEAG
o |— e san
' (£ — ssonny =+
W,

KN,
SINMEQR

DTC 43

KNOCK SENSOR (K5) SYSTEM
{NON-SCAN DHAGNGSTICS)

Girgurt Description:

Kne<k Seneoe th3 <xctem cireuit is accomplethed with 2 module 1hat sends z valoage signal tethe ECM A5
the knoch iender coietlz engine knock, the valtage from the & madule to the EC3M dross. and this zig=als the
ECM to retard timing  The ECM will revard 1he timing when knock i# detected and RPI or engine conlam

temperziiee is above 3 cerain value.

OTC Chart Test Description: Numberisi below

vefer to circled mumberis! on the diagnoetic chart.

Thay are ralecence numbers, not sweps Lo perform

thar

1 TFhis uep #ntares thatthe knock sensor ciecuiiry s
withir ;he proper Tesistance valug .

X Applving 12 voilz with a vest iighr 1o CHT 296
simulates & zgnal from the knock zensar The
knoth senzar i faully il feepense aceurs

3. This step checks il & valtage tignal from the K3
modsie is present ot the EC M.

1 Thit step determines if ignititn voltage is
avatlable to pawrr up the K5 med-le

5 Tiris stap confirms the ability of the K5 moduls 1o
remose bt voliope fram the signal fine when
s&c5 Fpark knock. Since the knock senser produces
an AL voluage tgaal, it may be neceszary o
repealedty tooch t12cklel Lh Rarness conngdlar
with the test light probe to simuigie thiz wpe of
Sigmal.

6. This step checks the ground circuit from the K5
module. IF che test lght ie daen, check ground
PCKT 4B6] for exeessive reEE ance.

Diagnrostic Aids: ITCKT 496 is routed a8 close to
jecindary ignition wires, the KE modele may are tne
imerference 3% 2 knock signa!, resulting in falie
cetard.

An intermittenit problen may be caudea b a poor
coreaded conneeten, rubbed through wire tornection,
a wire that is broken inside the imsuleuiss, or a
carroded wire.,

Any eircuitrs, thar g suzpected 45 cowsing the
ntermitiant compiaim, 3hould be thoroughly chesked
for hacked tut terminpli, imprezer mating, orcken
[nekd, ihproperly formed or damaged werminalz. paor
terminal ta witihg connections, corraded teriminals
andfar wiring, oF physical damage to the wiring
harmest  Afier repairr. clear OTCs follawing "Clear
BTCy Procedure™ in "MEF| General Informatian.”

Failure t¢ do ko may result in DTCs nat propeely being
cleared.

NOTICE: Lithere is abnormal mecharacal engune
fnpide [Tattles or knocki! they mav give s [aise
DTC 43 il{uel ectane 15 100 Bigh ot too low_ o fulsk
DTC 43 ean be sur.

https://witwBdatsnanuals.com/
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d48- MF DIAGNDOSIS

P TTESE

DTC 51

CALIBRATION MEMORY FAILLIRE

) L (NOM-SCAN DIAGNDSTICS)
Cirewit Description:

.Thiz lest atlows thg ECH to eheck for a eaiibration Suilar
value slored intne EEPRQ)].

This ueat is alsp wsed 85 @ security Mmeasure to prevent impropar uze of eali
caiibratignd ihat may oleer ine designed funetion of ME FI

¢ by eomparing the caiiorasan value 10 3 known

bratiens or changes 1o theoe

DTC Chirt Test Description:  Number(s) teinw Diagnostic Aids: An intermittent DFTC 31 may by
refer Lo cireled numberisl an the diagnestic chart caudd by 2 bad cell in the EEPROM that i3 fensiive
They are reigrence numbers, not steps 18 pesfarm s \emparature changes. I OTC 51 failed more than

ehare arte. but is intermittent. replage EC M
1 Traestep chickis to sew if the [32 i present SurrE

diagnosis. If pregent. the £C3 ib not fUnELipntg
torrectly angd muk be replaced or repragraT med

¥ 1 Impartant

® rhicher wizh 3TEF] can be reprogrammed oo
eerrect thas failure or repiaced wah 4 factery
aragrammed ECO Ror vour speeilie apaittation

1958 rALLR MFI

https://www.boat-manuals.com/
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MFi DIAGNOSIS .45

DTC 51

CALIBRATION MEMORY FAILURE
(NON-SCAN DIAGNOSTICS)

@ N IGNTIEN TON T

1
1
2 USMG CLEAM DTCPROCIDURE DLEABBTE, &

DDES DTE 51 REELTY !

1

¥LE |Hﬂ |

AND VEAFY DYCDOES METAEEET REFERTO "DMLGMOSTIC LIDE™ ON

EALING FALGE

KIFLach DN R HGOGE LN ELw FLLHT IS NOTFRLITNT LT THIS TIME :.'

i
k

WrelW &L DL GHDL S ANT REFGIRL AN COR e TS ColaR LTC I AND WFRFr AROPE O DRTAL TSN

y.29-2%
R AL

8% RALERL EALY
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50 MF DIAGHDSIS

EMGIME COOLANT L
TEMPINATURL | LET)] —
— SENSTA a

ECM
E CRCLAMT SEMSCHA SIGN AL,
aa iy n-3 e 1 ¥
—
I 14K EARES | WAk KD ECT GROUND
T MAR §TMIOHE
4543
AL t1ELa

DTC14

ENGINE COOLANT TEMPERATURE (ECT) SENSOR CIRCUIT
LSCAN DIAGNOSTICE)

Lircuit Cescription:

The Eng=~v Coolant Temperature 1ECTI sensar uivs a thermistar o conyrgl che signal voliage ta che ECM
The £LM applivs & voltage on CKT 410 10 the senser Wres 1ne engine conlant 5 en'd, the eenzor Tches Tisior!
cesietanck i high  Ab the engune coolant worms, the Janser recistance hecomes 1895, #tr eng:ne coolant
tymperature #6ndor chart on Tacing page. Ac normal enging oftrating lemperature (E3'CL85°C or L&3'F-203°F;,

the veiage will meazure about 1.5 ta E.dvolis

OTC Chart Test Descriptign:  Sumberis belaw
refer 1o curcled numberisl on the diagrodtic chart
Thex are reference numbers, net seps 1o perform
ehart.
1 DTC 13 will emr il
* Signal voltags indicates a eostanl tEMmmesa T ale
above 130°C 288 F1ar nelow J0°C ar 20'F
2 Tha st wall dwtermune if CRT 410 iz skeried e
ground. whick wiil cawse the cand.son for OTC 14

Duagnestic Aids:  Cheek karness rouling for a
pocercigi shere o ground n CRT 410

Cean 1ol displeys engine vempiraturs in degrees
eelsius and fakrenheil. Afrer engine (3 naried, the
temperatyee sheuld rise steadily, reach nermal
tperaving temperature, and Lhen stabilize when
theccstat apens.

See "Emermitems” in “Symploms seetips

An intermittent problem may be raused by a poer
or corcoded connecticn, rubbed thravgk wire
rornection. a wire thal i3 oroken ancide the inactasion,
or acarroded wira
o Am cireusnizy, that iy pudpecied as causing the
bErmitent complaint. shguid by therogghly sseched
[er backhed ou! terminais, improper mat:ne. broken
i, amprapirly formed or damaged terrirais. poor
1ermanal to wiring &anmections, eorraded wefmonale
urd-pr wiring, ar phyvsicdl damage to the wering
harness  Alter repairs. chiar DTCs lollowing "Ciesr
DTCs Procedure” in "MEF] Ganeral Informatien”™
Fa:lure 1o do so may resylt in DTCs not praperly beung
clidegd  OFTC 33 is also set, ¢heck fat open ground
CRTHI4

https://W#Ww BHat* anuals.com/
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DTC 21

THROTTLE POSITION (TP} SENSQR CIRCLIT
{SCAN DIAGNOSTICS)
Cirguit Deseription:
The Throttle Pesition ITP) sensor i5 5 potentiometer thar arovidet voltage signal changes. relatve te Lhe
chrotile blade. Sigeal voluage should vary frem aboul = welt ar idie to abaut 5 vales at Wide Open Throt=ls
IWOTE

The TP sensor signal is one of the impartant inpuiz ueed by Lhe Engine Contrsl Moduie {EC M- for fug! somirs
and for EAD conteal.
Th TF sensor supplv voleege of 3% is delivereq tr the TP sensar thea ogh CKT {18 CKT §13 ts the TP senvor

ground sireuit. The TF senanr 3ignal TKT 417 wili send valia ge hack tothe EC M accordimg to whers vhe th=arrle
Blades are paditioned.

DTC Chart Test Description: NXumbeets' below  Diagnostic Aids:  The rean toaf resds trrattle
refer to eireled nymbeds] an the diagnestic char: pasiline an voiage and percentage of threis blade
They are refergnce numbers, not steps (o periorm  operning Wik goauion (N gr a2 :2le. TH seneer
chart sigrnal valtpge thould read hevween 3 and ¥ veah walh
I Welr throole closed. the TP senser snould read  the threuie clostd, and increase ar & sleady rare s
belwzen . dend Fvelt, il does nes, ehech theetlle  thranie s meved oward Wide Opan Throtle 180T
table adjustment ar [or benl linkage. An inlermitten; problem may be caused by o poor
2 With the TP sensor disconnwcted. the TP sensar  or ¢orroded conneciion, tubbed threugh wire
veltage should go low, i 1he ECM and wiring are  connecuon, a wire that is Brokan inside the indutalion,

QK. or & corroded wire.

1. Prebing CKT B13 with & DVOM 14 CKT 418 ARl circuitry Lhat i5 auspecied as cauging the
thacks the sencar grownd. A [aults senser ground  intermittent complaint, should he thoroughly eheched
will gqusea DTC 21 {5 backed put terminaly, impreper mating. broken

locks, imptoperly farmed or damaged terminals, poor
rermingl o wiring coRngvtions, carroded rermanals
and'af wirtthg. or physical damuge o vhy wirn:
hurnezz  After repairy. clear OTCE tollowing Clear
DTCt Procedure™ in "MEFI General Irfirmmation ™
Failuee 1o do 5o moy resuly in DTCs ret progar|y being
ciearsd

https://wwawHserst#anuals.com/
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DTC23

INTRKE AIR TEMPERATURE (1AT) SENSOR CIRCUIT
(5CAN DIAGMNOSTICS)

Citcurt Deseription:

The I=take Air Temperarure ATI sengor uses 8 t2ermizior 10 control the signal voltage o 1he ECM Thy
ECM applies a valtage tpbeut & volts) an CKT 472 18 Lhe sensor. When the wntake air is cald, the SERRAF
rehs mustord resiztance iz high, therefore, the EOA will 544 2 kagh sigmal veligge 1fuhwintake air iz warm, the

SERGHE RErSslor! recisianes is Tow, therefore, the ECA willsee 2 law vollage.

OTC Chart Test Description: XNumberfs) below
refer to tircled mumberis) an the diagnestic chart
Trev arg selwrence numbers, nat $1eps 1o perfarm
CoErt

A OTC 23 wifl per, due to an opan senLor, wite or
connection  This 1661 will determine if the wirsng
and ECM are DK TF the scan teol indicated a
Temperaiure of geer 130°C 1288°F ;. Lhe harness o
ine eenzor snpuld be cnecked Defore replacing ke
EEnEQT

2 T widi determing o[ the [AT sencer sugnal (KT
422, grtne 1AT sensor growcd (CKT 13195 open
3 Tris step wikl gecermine of che faule 16 i the 1AT

$EA50r or Lthe cirewik.

Diagnostic Aids:

* The scan too] reads iemperature of the g7
ertering the engine and should read sloce oo
arnbientl Jir 1emperature when engine is o-ls,
And FIERY Us FAEIAE AfEd LEMpEFAluTe
IRCEENzEd

1094 MEERINE BT

https://www.boat-manuals.com/

Carefuliy cheek barness and canneetions far
pussible open.

IMke engime has been gllowes to citavernight.
the intake air temperature and caclpre
temperatute values shaukd resd within a faw
degress ol ¢ach other.

An intermittent preblem masy be cauged by a
gaar ar corraded connection, robbed targugh
WIre COnmACion. & wire that is brokes inf1Ce
thr insulation, or a coreoded wire.

ARY QTEWIkey, thet i5 Auepktted ac causing the
intErmetent complaint, should be tharoughly
checied for backed aut termeonals, impreger
rmating, Broken locks, impraperly fermed or
damaged termingls, poer terminal ta wiring
eonnectiens, correded terminals andior wiring,
ar phyiical damage wo the wiring harness

Aher zepaire, clear DTCs following “Clear
DTC~ Procedure” in "MIEF[ Grrargl
Informazian " Fuilure to do $0 may recult 1n
OTCt not properily being clenred.

ST T T N N N N T N T T T T I T A B B B D D I DO N N B N D B N T S - N N NN I N I I B T



Y INtaR e TEEL

BT L 5
1. ]

M Llney

13 g e ul

HO4SMIY Ll ptat ]

H G ENRNL ] Q) TILHOME T

137tyiy Lir L1 Palmmh urv i

514 an

bl 5150

(%221 2.0F MTYHML 5517 SUMLralamiL
A QINGHE 198 L NTIS

= WD NN LN

WOEHIS Lt L3I NO3EIA

= FQ . NORLINT

L Y

®

I L1392 20k MEHL WAL TN 2HOL W aTdiell

12vaSraly ; NQ _5aOry LIOND I,
=T EENE BT PR FUTR 18 | -FE -

I' Wil 1Ly

ey A FFT N T

] NOLIFMNED W
ALITS v A B

| ZLPLPI NI HITAIH

WY AL T 127y B
Rl EMND ] ST LLTA YD Y alE D
ELE 1M INADYY ADENTE NT#D 2T I

=] |
CAR Ry fali]
{11.95¢]
LOEL NEWL BILYIRT jariTelandy
FOfNIS LT AT SGgINGWE IT 0L N IS
127113 N0 = NQ . NQuL 1T

MOILIINMDI SEIN P
LTI AL elwg 3

THACED IMSNF Gl Zub 2N ol
« 430, MOILIND

L A

%

| on]

([SJLSONDWIS NFIS)
LNJUD YOSNIS
(L) IUNLYHIAWAL ¥IY IAVLNI

£Z2.14

31|

=

WAL YSlaWIL 4 T 51 Q1A a RS 130L NTIS

=L 5100
T4 %2 2.0 L HWH L dILTINT

MO MHLIN

WiHIIDAL TN AL S5 I N T e
WEEHIE LT LY ieNEHa

T 1=I=0 1)

* ¥+ ¥ & &

1
21 2.0K- Ho'H L 517 Tl Wieddaw 1

il

T T WL MY HL A1LTING NS

DD 3AE MWL S53T40 1AM LYRIaN]L
L AT IASIQ D) WS, SI0E =
NG NEHLIAS &

549- 5850 NOY LT I+ llll})mbm:c—uU| 22

€ 6§ € € € @ L8 €& €0 L L e U LR E Lyl



56- MFI DIAGNOS!IS

ECM
1 AE
i THSINSOR e g1 RN
—AA—
Wk M IF D
st : o o poseatas
LIBE
) LN 207 LT QAN WK EAGMAL
SLNEOR A

I ]
MANFDLA l
ucuuu""u ] =

T ECT LR T

15-1F
M3 T1EER

DTC 33

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
{SCAN DIAGNOSTICS)
Circuit Description:

The Manifold Abastute Prezsure ¢ MAPI kenisar respands 1o changes i manifoid pressurs Ivacuzm). The EC A
receives this imfer Mmatief &5 @ signal valtags that will vaey from abeut 1.0-1.5 volis at idle to 4.0-4 & va'ee 2z Wide
Open Throotle e QT &

The tean tool displavi manilold prezsure in kPa al aregture and voleage. Low prasbure Lhieh VECUW T reads A
low vollage while @ high pressure (low vacuumiread: 2 r:gh o« sliage, L“————_— :

Wihe MAF seticr (ails, the FCM will sabetitute a Sined MAP value and use the Throttle Position 1T sensor
ta gonerpl fuel dalivery.

The MAF sensor voltage of 57 is delivered 10 the MAP sensar through CHT 416E KT 814 15 the grag=d
circui: for the MLAP sensor  The MAP sensar sigesl CKT 432 will send valiage back o the ECM aeeording 1o what
the manifald presiare i#

—_

BTC Chart Test Descrigtion:  Numbersi belpw #  Anintermitigat problesn may be cavsed by &
refer W circled muembe: g oh che dlagnostic caer: Poor of corroded conrection. rubbed through
Thiy are reference numbers, aol =ieps o perform wire conneclivn, 4 wire thel i broker inside
thare the ingwlation, or a carraded ware.

L Engire miufire ot o low unseable jdle may 4 OTC . % Aoy gircuitry, that is suspecred as cauding the
33 Discennwet MAP sensar and :ngexr » il e 7 imtermittent ¢comglaint, shauld be 1hersughly
intg default madse B the mizfire or idle condivien ™ checked for backed oot termunals, improper
remgins, refer 10" Syrmpoms” sectign. mating, broken locks, impraperly formed or

2. 1Ewhe ECHI recogmites the low MAP gignal, the - darmaged 1erminals, poot terminal te wiring
ECM und wiring are 0K, tonnsctions, corroded werminals andor wiring,

or physical damage ta the wiring harfess

Diagnostic Ajds: After repairy, ¢laar TTCa Tellowing "Clear
B 1 the idle 32 rough ar unztabie. refer (e OTC Procedure™ im "MEFI General

“Symmlams” 0 item: which ean ecuce an [aformation ™ Failure (o do =0 may reseli in
un<todle idle. DTC s met propttiy being cleared.
¥ Withrhe ignitias "ON." and the engime OFF - # OpenCRT 214 may abse ser DTE 14,

the munifcld pressure in equal 1w altmo<pheric
procedre drd the zighal setage wi!! e Rk
This information is yied In ke ECM e o0
et 2ty ol vk lote gbtitede qed ji o e Ln
ar HAHEY Compariconof this BAE0 reod. g
WiITh oo AR hoyadd velicle wath Lne came
Mpmeer, 0 oL oeod way 4 theck deeurary o o
TSt ekt Reading thgold e the e

- x -

https://wwmhgat;ma.nuals.com/
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DTC 42

IGNITION CONTROL (IC) CIRECUIT
(SCAN DIASNOSTICS)

When ihe system ik ie the ienition medule -erank! mode. ihere is no valtaze on the bvnaii lenw. and the

Circuit Description:

lgnition ContralLIC1 madule graunds the IC #ignal The EC 3 es

1518 #£¢ no valtzge on the 1T [iae during <nes

mode Ificsees 3 vohage, it sers DTC 42 and will met go into e 10 mode
When the RP3 ot IT ie reached rabeyt 300 R ind hvpass valtage applied, the 10 chould na langer be

grounéed in the Tgnnion Central 1IC] megule, ke IC valie

[Tthe brpass line ot ofan oT
vohage willoe bow and TFTC 32 will be et

ce znauld be varing,
punded, 1he lgriven Conirol (I8 maduie wil® ner awitch to [C mode, the [T

[fthe [T line iz grounded, 1he lenwian Coniroi 101 module witl pwiich to |C but, beeawse the Fine is grovnded,

therg wilb bt tia IC sigmal A BTC 42 will be set

DTC Chart Tast Description:  Numberist helow

eeter 1o cirdled numberis! an the diagrastic ¢hart

Ti:ae:.- are reference numbers, nor step3 w perform

chart.

1. DOTC 42 meens thi ECM hot g¢en an open or short
o ground in the \C af bypass circoits. Thie test
catfirms DTC 42 and that the fault causing lhe
O7TC 15 present.

4. Coecki for @ mormal (€ proend path 1kraoyh he
IC madule An IC CKT 424 shorted tp grownd will
aiso read mate than 3000 okms: howsever. this will
Ge checkad [ater

3. As the test Nght voltage touches TKT 433, the
medai2 hosid gwitech Thé DVOM reuding snouald
chasge from ocer 3000 ¢hme to under 100% nhme
Theg cmourtamy thaing az thatl 1he minzule
T‘;'*“ |=.:h¢.:|'

i he Tunule A:2 nnt zwitek ARG TR ep cheeka Tor
* T CRT 224 ~harted to areund P
® Foausd CRT 2 apen
o Fouh I sedule earmegtion or module

5 Conficmng that DT 42 is a faubity ECH and not an
inkermittens in CHT 423 or CHT 424

Diagnostic Aids: ILengune starts and stallz. it mae

sel & faly OTC 42 Ciear DTC and repair cavse af

stalling condition.

Reler to TIntermnittents” in "Symptams™ section

Anintermitient problem may be tggred by 2 paar
or torroded coanectien, rubbed whrough wire
COMMEL1IET, & WITE thal is iroken ineide Lhe meyision.
or & corrodad wir.
~ Apy girguitry. that is yuspected a8 cauting 1he
inrermittent compluinl. shauld be vanescghly checked
[or bucked aut termatiale. improper mating. hroxen
lmewz. improserly Tormed pr damoped erm.naic poar
Terminad @ wiritg sonnecteens. enrrodod rrmonale
oo ar acring. of pRisace] damage o bRy 2 Rg
Fasrne=a  Aler resairsg elear DTC: wlaw. =g "Clear
OfCs Precedure” in "YEF! General Ief===ma1en.”
Failure tado zo muxv recult in OTL s no: prapesis de:ng
cleared

https://www.boat-manuals.com/
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DTC 42

IGNITION CONTROL (IC) CIRCUIT
(SCAN DIAGNOSTILS)

@ & CLEAR DTES.
* IOLEINGINL FOR | MUNUTL OO Tl OTE 42 55T
GO0 OIC 43 AFTY

oL 42 m

f
@ * MGNTTION “OFF = UTC A7 MTERMITTENT BEJER T
b DIACONNECT ICW CONNEETORE TIMTERMITTEMTE ™ 1N ~SYMARTORA- 54 ETISIN
¥ OLSE Db o Tl SELECTOR My ChimAS RamGE. O “DIAGMOETIC AR ON FACING PACE
& FADFEICM HARNESS FERMINAL 170 Ca¥ 422 W TME hBFLICASLE |

WIThOvOM TO GROUND.
TSmO D READEETYWEEN J500 LMD GO0 OMMS

BoEsITT
@ " WITH DO CONMECTED T [EM WARNESS TERMIN AL 13-25 EMICK FOH OPDN G4
CRT 22 ) AMD GROUND, AOCHE 00 HARNESSE TIRMINAL GACUNRED CHTAZY P oL T
2-TUENT 078 WITH THE TEST LMERT COMNESTED TO CONMECTIONS AND CORRECT
12WGOLLS. (A5 TESTLIGHT CONTAETE 12.3a £ d3d, O RIPLACE BALLTT ’
ALEET ANLE FHDULD AWITCm FRDMA DWER J0G0 TO UNOER Wk TIDN LONTROL ST LT
100C CmE. ]
A — ﬁ
M +rs |
. |
@ MRONT ECW WAANE YL TE AWML 224 KT L] waTH ! @ * AICOMKEDT TEAW ANG IOLE INGINL TOR i
A TIST LIGHT FE 12 vOLTL AN WOTL LIGeT | DME MIMUTE 8 UNTIL MaLFuNETDN
INDIC K T-Dlt.ﬂ.l.lltMlL](lDM[[ o |

I n
LGHY =z | LIGHTE =Dim- | !uﬁﬂ‘r "grf" ||
| |

RIFRD OPEN # DICONNICT RERITION COMTADL tl:l'l: iz | I_I:l-‘r:um‘r: tmm:uq
LETdd FELLTY MODLLL 3.9wa ¥ TONKECTON. . |
F
COMMFETIDNS R RimLACE MO THOUALE FOUND. CHEEE
I‘::‘II::-“ 'iUL:‘ FaLLTy TR HWARNEIS ND COMNECTORE
e o CONTRGL LGt G | FOR LM INTERRITTENT (g
Der L. Wl SEGRT TO GAGUND N

RERMIE £5T a8 REFLACE PaLLTY ENTadaanba34

WHIL SHORTED GNITION CONTROL

TOarRoOwUND MODTLL

WHINELL B A GHESIE LNE EECQIRS 40 f COMBLITID CuEAE 2104 AND VERIFY #hLarg GEERLTIEN 1633

M5 1247

FAFIFIIIFIIIIIFIIFIIFIRIRDIFRNDD IR R RGDY

1454 RAR-RE BAN
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DTC 43

KNOCK SENSOR (K5) SYSTEM
(SCAN DIAGHNOSTICS}

Cireurt Description:

Knock Stnror KB sveterm cireust 18 secomplithed with a maduly that cends a valtage =ignal ta the BN As
the knoek sexiar drtects engine knock. the voMage From the KS madul+ ta the EC AL drope, and this 1jgrels the
ECH ta returd timang. The ECA will retard the timing when kneck it detected and RPM or engine ¢oolant

lemperarure is abeve 3 certain valyg.

BTC Chart Test Description:  Xumber'st belaw

refer to eircled numberiyl on the diagnestic chart

They are teference numbers. not stepi 19 periorm

char:

1 This step determines if thers ic a problem in Lhe
Circuit. Whee 3 K8 cirewit Tals. the ECAL il
#wilth toa tefault value of abac) 2 degroes

2 Traesiepchecki il there is & vamage saurce Lo 1ke
rOOCh sersar fram the KS modyle,

3 Thar slep will determine if vhe knock sensor is
LPTERY

Diagnestic Aids: I CKT 496 is routed rea clost 1o
secondary ignition wires, the K5 module matv ape the
interference 3% 2 koack signal. teselting ir faise
reiard.

An intermiten problem mov be cauaed By 2 poor
er corraded epnnection, rubbed chrough wire
Cannestenn, a wire bl 14 broken insice the insulatiomn,
WA CorTiGed wire,

Any circuitry, that 3 tuspecied ay vkucing 1he
inteFILIEnL complaint, should be tharaughkiv checked
for backed tut termingls, improper mating. braken
lacks improperly formed or damaged termungls, poar
termindl to witing conmecriang, ¢orroded terminals
anc ar wiring, ¢¢ physical damege to the wiring
haerets  After repairs. clear DT follewing “Clesr
DTCt Pracecare”™ in “MEF| General Infermarian.”
Feiiure ic do so mas rezwlt in DTS not peoper!s baing
eleded

NOTICE: there is abnormal mechanical ¢ngine
nolse (ratiles or knocksl, they may give a lalse
DTC 43. Ifuel octane is toa high of tee law, a fafse
DTC 43 can oo bz

https://wwwBtatint&nuals.com/
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DTC 43

KNOCK SENSOR (K5) SYSTEM
(S5CAN DIAGNOSTICS)

e Arall scanTooL
* EWGINEIOLE, CNDINETEMPLEATURL GALATER THAK 61T [152°F)
Wk T THOES KDL 56GMaL M ADoNE HOIZATES

* DOCDNNILT EMOCK ST midh | % BN IWGINE SROWT 1000 KA
WHATDONS cHDEn diGmbl L ENDCE HGMNAL FHCYWNT
REGDING INDICETET WHAT DL KNDE N SiGNAL

ELACING INOICATE?

o B R >

@:

1K EMGRE CCFE - ® ENGINE a [MCINE KEREST TEST I
 DHICONKILT EL BAE D N L ML« hNICA]L UNISERLGAD |
MoDuLL, EnOCK - NOILE. KN4 - honSL
* FUMPCONNLCTOR B” B OMALRLNETIONNG | & MaLEUNETIONING
TH=C". KWOCE S[M5CN chate sinsam | [ ves
a STARY INEONE.
Lo * ENGING CHECK FOR QT |
IND:LLTEY " MECHANL AL CRGROUNDED
: PROEL M CETa%E o On.
& MALFUNETIDNING | [ BeoELEM R
Pl Twit EMDEN SINSDR | TERAM"TENRT
—_ SFE ~§TRARTIra-
B PLALE MELFUNCTIONSG | | ELP2A DPIN £67 19 LTI
k$ MODLLE | o4 .
QFlk QF CRGUWDIS
ExT Ay
P BETHOx, AR Al
FLLLTY ECMA

Vomlt BLL BAGND G SND 0 Paidd R 2B [T[2 CLILRE L) 4D WTRET BRSE[E SOER L TSN

|
CRED R
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DTC 51

CALIBRATION MEMORY FAILURE
(SCAMN PIAGHDSTICS)
Cireuit Deseription:
Thig seet atlans the ECM to check for a calibration faiture by eomparicg the calibratitn value 3 a Lnpwn
value siored un the EEPRL)

Thiz wit it alsa used g3 @ security meddare to prevent improper ase af calisrations or thanges to thess
calieratiens (kat may aleer Lhe designed function of MEFL.

DTC Chart Tast Description:  Numberts) below  Diagmestic Aids: An intermivent OTC 51 e be
tefet ¢ cireled momberitl on the diagnastic ehart caused by & bad cell in the EEPROM that iv genzinive
Thex are refererce numbers, not sieps to perform  to lemperature eManges. IF OTC 51 failed more *hen

ehare ance. but is mermrtienl, replace ECAL
L. This etepcheeks to aee if the fault is precem dering

diagnedis. [ present. the ECM 9 non funcuaning
eeerectly and must be replaced or repeogrammed

7] impartant

*  Vehicles with MEF! ¢an be renragram=ad to
eortect thit faleee o rezlarer with = factery
programmed ECM dar vout specilic appieanien

https://wWWww.boat-manuals.com/
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MFI DIAGNDSIS .63

OTC 51

CALIBRATION MEMORY FAILURE
(SCAN DIAGNDSTICS)

':1 :'!i WY ING SChhTOD, LaEBEDTE |
* rLheTaorl 0w =
DOrsDIL ST RESETT i

s | i ucr|
I

BIPLACE G4 RERROGARM ECM | PAULY 15 eIt FNESENT 4T TmiS |
[AhE VINIT OTC LOLL DT RESET ! TihiE RLFER T “CukGH FETIC
CIDE" O FREING PRIGE

Weld AL Gh G SRS AN T RFE IS BAE ToneE 1D CLILEETCr LD wT N I BRCIATq ORQAL™. O '-'.{i'-i!sli‘

N A I K T T e T B TP i R A N N T W P S T A T T I e A I R B I B B B B B
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MARINE ELECTRONIC FUEL INJECTION {MEFI)
SECTIONGE

SYMPTOMS

This sachion is 1. .+ used for dagross of Qeiveabily symmoma on the Matine Elecronic el
ECon Squipped 7. e85, The SACU0R 1 (& be yked when Where are no dragrashic treuble codes oorpg
inihe ECM. M i3 imponant Ihal tefore e use of the SYMpiem chans, the On-Board Risgnesic (DD
Systern Check has Deéen pEfomed.  The poelimindty shesk chat  mepds 1o ba ebfnpleted peigre
proceeding 10 4he Symptom. The symetom charts have sections "eal Are hEiad in e oroer ey npey
16 be perioimed. Exch sadion heye *checks” (hat naed 1o be performed in the order they BT listed,

Tha a2 mpeton ia made that &n 4l EYmPplem charis, the engine iE sgufpped with M Marns
ECM, senzors. wiring hamess, fusl ¢omponanit, and lpnition componente.  Tha wirinp
identifications &g clrouil ideallfizations are for t GM MEF] eriginel squippe T wine hamess

The volizges shown and symploms em prepant with the mRuiremenl that the gyciem
Tuncticned cormyelly ol the tifme of assembly and that thers ar n e myHipie Tailures.

CONTENTS

https://www.boat-manuals.com/



MF| SYMPTOMS .4
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MFI

SYMPTOMS
CONTENTS
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2: MFISYMPTOMS

IMPORTANT PRELIMINARY CHECKS

BEFORE USING THIS SECTION

Before wiing this pection you sheuld have performed the “On-Board Diagnostie 1OBD| Syorem
Cheek”™ end dstermined thar,

1 The ECM i operating corrert]y.
2  There are no diagmostie troubie codes 1ored.

SYMPTOM

Yerify the customer tomplaing, and Jocate the carepet $ymptom in the table of contents Check
the itemns indiczied unber thal symptem

VISUDALPHYSICAL CHECK
Several of the symatom procedures calt for a careM! visual'physical cheek The impareange of
ic 5temean stress rocgly [ ¢ap ead o correct 2 Turihes ches

pEram e vy etime Thesecheck; shauld :nclude.

*  ECM greunds and stnrors for being ¢lean. Lphl and in s proper lecalions

*  Vacuum hoses fer splite, kinks, and praper canmeczions Check thoreugh!y for any type of
leak of restriction.

*  Adrleaks atthrottle body mouncing area end intake manifold seal:ng surfaces

% Ignicion wites for evaching. Xardness proper eautimE and carbon tracking

*  Wiring [or proper sommeciishe. pinches a=c ¢uvy T wiring Rasresh 0T COnTIECIDE CERGLT 18
necesaery, refar 1o "Gitneral Informazion” ar "On-Board Service” #fctions for carrees
procegdury

*  Meiseire ir primary or preordars (g ti0R cireyit cofmections

®  Balt corrosion onelesicica| connacion: and expored throttle bady linkzges

https://www.kaat-manuals.com/
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MFI SYMPTOMS .3

INTERMITTENTS

Detinivien: Problem ofcurs randemly. May or may
Horea DTC,

-1

DO NOT use the dingnortic trouble code eharts for intermittent prebiems, gniess instrucisd wodo

0 Il » fawlt is invermitient, ircorvect wae of diagnaslic trouble code charlh may rasult I
replycement of good parts.

Mast inurrmittes: problems arr caused by faulty wiectrienl connections of wiring Periorm

earelyl chack of surpected circwits for;

- Psor maung of the conneetor bulves, or terminals not fully srated in the connector body
[hached oul or looge).

- Impropezly formed or dumaged terminels and or eonnectors. A1l conneclor termingls and
Confectors in problém circqit should be carefully refermed or replaced to inture Rroper
CORLALE Ltisian,

- Poor wrminai te wire conneetion (erimplng:. This requiTes tefmoving the 1erminal from the

carreigr bidy Lo check. Refer to "Wiring Harness Service™ in "Ceneral Informanon” or
"0 Banrd Servicn” sections.

M a +inaal-phyzical check does not find the cause af the problern, the MEF) svatem ean be 1e3ted
with 2 volumeter ar m scen tool connected while observing the sutpecied circuit An phmormal
resding, when the problem occurs, indicates the probleam max be in that eirsuit,

Anintermilient may be coused by

- Eietirical svaiem interference caieed by a sharp sivctrical surge  Mormally, the prablem
wii| Grgur when the faulty component ik aperaied

- Improper installavion of electrical options, suek as lighte, ehin to share £32:66, sanar, ste

 Knock sencor wirer should be rovied away from spark piug wires. ig=ilion and chargping
SYFUETh Components

- Secondary ignition shorted te ground

* Arching av spark plug wires, plugs or open ignition epil ground tcoil mewnting brackets).

= Farlinternal ciregitry ghoried to ETeund such A5 tlariers, relave And Allernanors.

- Poor connecnicn or open in CKT 453 ireferanes lowisystam greund) fram ECM te ignition
sariral madule

https://www.boataaanuals.com/




4- MFI S YMPTOMS

Dafinizion: Engin_: eranks OK, but dees nat siare for a
leng time. Engine does evencaally run, or
mEy stars but immadiately diss

HARD START

#  Blake sure proper sIBTUIRE procedurd is being used Sse Owner's Manaal,
% Patiorm the tareful visual'physical checks as deserivad at the start of "MF1 Srmptoms” sectian.

PRELIMINARY CHECKS

4 CHECK:

W CHECK:
#* CHECKE:
" CHECK:

FUEL 5YSTEM

Fuel pump telay - Fuel pump should opatate for 3 vecands when ignikion is turned “O~ "
Also look for epen in CKT 485, fuel pump relay drive Refet to CHART Ad iz
“Iagnasis- se¢tion.

Fuellilers and water separator
Fotr contaminated fuat

For vapor lack condition ar engine fleading, check futl prascure. Refer io CHART A-4 in
“Dnagnosis” sectigpn.

* CHECK:
¥ LHECK;

¢ CMECK:
& CHECK:
" CHECK:

IGNITION SYSTEM

Igm:u:,ﬂn :li_ning - Refer to "On. Board Service” soction.

Igmitien wires fot cracking. hardness and praper cofifiections at both disiribdtor cap and
tpark plug.

For wet plugs, cracks, wirar, improper gap, burned electrades, ot heavy depogity Repar
0T Mplice a5 ReceysArY ]

Dmr:l'_iu!nr tap inside anc tiol for moisture. dust, eracks, burps, aad arcing 10 eail
MOURLLAE BETews.

Dis;riburar for:

- Worn ehalt

- Bareand shorted wires

- Pickeupepil resistance ard connections

- Trviovurndisiributor shat oy hand  Drive pin may be broken.

& CHECK:

* CHECK;
% CHECK:

* CHECK:

SENSDRS AND CONTROLS

Engine Coofant Temperatyre {ECT) senser and Munifoid Absoluete Pressyre (MAP)
kensar - Grgund CKT 814 for these sensors could have possible open and tet 2 DTC 14
andior OTC 33 Haler to these scun or non-3cin eode systetn dig groaticr.

giﬂ.rntllr Fosition {TP) saneer. Ground CKT 813 could have a possibie oper: and yer DTC
TP stnsar - L a sticking chrottle shaftwor binding linkage teuses a high TP senso:
voltage. & scan tool Andior voltmever should read less than .7 volt with thronle closed, or
nt igle pogition.

LAC operation Rafer to "idle Air Controf Functton Test " CHART A7

& CHWECK:
o CHECKE:
8 CHECK;

MECHANICAL CHECK

Far resteicted exhaurt
Engine compression

Froper camshalt timing:valve train prablem

https://wywyy .baat-manuals.com/
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MFl SYMPTOHAS .5

SURGES

Definitien: Engine power vatistion under Slkady
throwtle or eruise. Feels like the engine
speeds up and tlows down with ne change |a
the thrott fe control

PRELIMINARY CHECKS
®  Perform the visvaliphysical cherks as described 81 the start of "5F] Eymptoms™ section

FLUEL SYSTEM

# CHECK: Furlfilter Replace if direy or pugged.
# CHECK: Futlpressurs while condivion axists. Refer to CHART A-4 of "Daaghatis™ seetion.

IGNITION SYSTEM

® CHECK  d-termingl IC connecter at dicteibutsr and il pauting of wires are near kpark plug wires

u EHECK: Condiiion of I module, caiis and spatk plug wires

b LHECK: Imecmizeem) ground connection on ignitien esil.

& CHECK: Proper cperationaf 1T, ignition timing for 2 dvaneing or rarding

® CWECW: Conditior of digiributor egw. retar, and SHMIrk piuE wirsg

¢ CHECK: [Hpributar pick-upcoi! terming! far chean consection.

& LHECK. Spark plugs. Remgve spark pluge, check for furl fouled, cracks, wear, imatoper g,
burned tlettrade; or heavy depositt Repairor replace as necediary

SEMSORS AND CONTROLS

¥ CHECK: MAP or ECT wensor grounde CKT B4 for intermivient epenc. IT intetfuittent for very
Bl period « 1) not set DTC ang ceugs & turge
8 CHECK: MAP gensor 5 vols referencs CKT 415E pnd M AP samgar Signa! CHT 432 for inler=ivent

short to groynde or opens M aftermitien; for very briel period will mer 3e: DTC and rgate
B Aurpe

ADDITIONAL CHECKS |

* CHECK: Proper alternator output voliage
* CHELK: For vacuum lines for leaks on kinks
& CHMECK: For RPM reduction mode.

¢ CHECK: ECM gprounds for being elean, tight and in their proper locations

https://wwtrbett=ftdnuals.com/



B MF SYMPTOMS

HESITATION, SAG, STUMBLE

Definition; Momenwary lack of response e the throttie 15

opened. Can otcur wt all engine spaeds. May
tausr engine to stall il sevire enough

PRELIMINARY CHECKS

»  Ferform the important preliminary checks aa desoribed at the start of "MF Cymplom” seetien

¢ CHECK:
¢ CHECK:
¥ CHECK:

FUEL SYSTEM

For water contaminawed fuel and dirty or restricted fuel flter.
Fuel prassure. Refer o CHART A-# in ~Diagnosit” section.
Fuelinjectors Perform “Injector Batance Test" at snd of ~MFI Syvmptam” section

* CHECK:
" THELK:
& CHELK:
b LHELK:
& LHEGK:

IGHNITION SYSTEM

1C sysiem far propar timing and advancing
Spark plug wires for being faulty.

Fer BPM reduction mede.

KSsvstem operacion

Spark plugs for veing fouled o improper gap

* CHECK:

& CHECK:
f CHECK:
o LHECK:

SENSDRS & CONTRAOLS

TF senspr - For binding or sticking or sal: cerrosion. TP sensor voliage ehos!'S increasse
ac throuile is meved loward Wide Open Throtiiv (W 0TI

TP sensor - & volt ealerance CKT 418 (o open, DTC 21 may be set.

TP sencoreirewit for apan o grounds, BTG 21 mav be 41

MAF vutput val:age check, CHART A-38, "Degnosis™ section

& CHECK:
& CHECK;
& CHECK:

ADDITIONALCHECKS

Froper allernator outpud voltage.
Faor faulty orincorrect (hermopisl.
Throttle linkage for sticking ar binding pr wotn,

Al

https://www.boat-manuals.com/
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MFI SYMPTOMS .7

DETONATION/SPARK KNOCK

Definction: A mild e severe ping, ustally worse pnder
ncceleration or heavy load The engine makrs
sharp metallic knocks thet thange wiih

JL.JN0- I NN NN I R AR I R N NN B T S N SN S B D N DR 2N NAE DA B R IR NAN DRN TR DL TR T NN 00 N DRN BN NN NN BN .

threttls pening.

*  FPuarform the caraful visualphysicat checha pg described ot the start of "MF! Sympiems” section

NOTICE: Ifscan tool is being used, and readings ate normal {per fcing page of OBD svuem

checksl and thare are no angine mechanical faukes, 111 fuel wank with g premoum gaseling and re.
evzluate detonation or spark knock.

PRELIMINARY CHECKS

IGNITION 5YSTEM —|
& CHECK: Ignitian timing. -
* CWECK: KE system eperation gnd it reving of wiret are near secondary or prirmar: ignizian
W irde
® CHECK: Igmition sysiem ground
® CHECK: Spark pluge for proger heat rarge and gap
CODLING SYSTEM
4 CHECK: For abvious overkeaiing praslems:
Loase water pump belt or Fau'sy af meorreet waler FUMp
Resiririon incoaling svstem
[- CHECK: Faultyor incorrect thermosial

& CWELK:
* CHWECK:
* CWECK:

FUEL SYSTEM
For eomtaminated fuel
Far peer Jur quelisy and Fropes oriang rating
Fuelpresture Refer to CHART A-4 in "Dia gnozis” section

& THECK;
* CHECK:

SENEQORS AND CONTROLS
ECT - Which has shified in value. Refer 1o scan or nen-saf diagnetis in "Diagaosie”
BECTIGM.

TP wnsor . For binding, stlcking or 1) corrasion. Veltage should increase as thronte is
mpved loward Wide Open Threttle (WOT),

* CHECK:!
+ CHWECK:

* CHECK:
" EWECE:

* CHELK:

" CHECK:

ENGINE MECHANIC AL

Law oll leval.

For #xeestive oil in the tombustion chamber

«  Valve ol senls for leaking

Ferlorm a tompression 1est.

Combystion chambare far excersive carben buildop Refnove carbor witk top engins
eteaner #nd follow inttructions an ear

Camskaf viming

Forinearree: hadic eneine paris sues et heods, CHE P ST

139L M ARINE WF.
https://www.boat-manuals.com/




8- MFLSYMPTOMS

LACK OF POWER, SLUGGISH OR SPONGY

Qefiritign:  Engine delivers leas than expecied power. Little
¢ N4 incregse in 3peed when throntls control is
moved toward Wide Cpen Thrattle (WOT),

{Fage1efl)

*  Ferform the careful visual'mhysical checks us deseribad at {he start ol “MFI Bympems® sectisn
®  Remowve ftame arrestor and check for dirt, of far being plugged. Replace a5 neresyary.

PRELIMINARY CHECKS

* CHECK:

B CHECK:
" CHELK:
¥ CHECK:

FUELSYSTEM

Dirvy or plugged fuel filter or water separarst Refur to CHART A in "Diaghotis”
SwCtion,

For comaminated fuel.
Inyecror driver CKT5 487 or 6B for apen.
Improper fuel pressy=-

* CHECK:
* CMECK:
1 CHECK:

IGNITION 5YSTEM

Iratial engine timing

Swcendary igritien voltage. check per manyfaciurer’s procedures

Fer proper operation of IT K3 oparation, an apen ar short to ground :n CKT 423 [ pr 485
RS willeera DTC 42 or 43 Reler Lo kcan ar non-sean diagnoseics in "Diagrosis” seetion

+ CHECK:

* CHECK:
* CHECK;

* CHECK:
¥ CHELK:

SENSORY AND CONTROLS |

ECT and MAP ivnsore - Ground CET &14 for these sansors could have pessibly apen and
se: 3 DTC 14 ander 33, Refer to these szan or nen-scan diagnostics in ~Diagnosis”
L1488 1,8

TP sensor circuit UF DTC 21 cet Jor open or grounds Reler 1o 1hese scan or non-scan
diggnossics in "Diagnasis" section.

TP sensor - I[ 8 sticky throtile shaft or binding linkzge causes a high TP sensor voltage

A sgan tool andior valomwiee should read tess than T volt wilh throtile elosed ar at idin
position. Refer to scan or nan-sean diagnostics in "Diggnosis™ section,

IMengine is in RFM reduction mede,

Diagnastic test CKT 451 for being rrounded, »if Tower mazimum KPS,

https://www bogt:manuals.com/

1%fa M

2N NN T S R T T T T I T I I T I I I IR I I I I R R R R R N e e e e e e e



IIIIRIDIDIIIIIIIAIIIIITIRITIIDNDIYFT AT ANY D

WFl SYMETOMS .5

LACK OF POWER, 5LUGGISH OR SPONGY

(Page 2 0l 2)
Cefimptian: Engine delivers lass than axpected power Lirke
OF B0 intrrane in ppeed, when Lhrotlle controh is
moved toward Wide Open Throtthe W OT)

& CHECK:
* CHECK:
* CMECK:

ENGINE MECHANICAL

Reitricted pxhaus:.
Engine compression
Valva timing and [ar proper or worn camshafi,

* LHECK:
1 CHECK:
& CHECK:
& CHECK:

ADDTICGNAL CHECKS

Proper shigrnater eutpul voliage.

ECM grownds for being cledn, Light and in iheir proper locations
Extetiive rezistance on botrom of boat (dirt, barnacies, e1c.h.
Proveller for proper size und pitch for apatication.

ITITH T L
https://www.boat-manuals.com/




10- MFISYMPTOMS

Refinition:  Sueady pulsavion or jerking 1hat follows enging
speed, usuwally more pronaunced st engine lnad
increases. The eahaust has o stendy spicting sound
gt idle or low spepd.

CUTS OUT, MISSES
(Page 1 of 2)

PRELIMINARY CHECKS

®  Perlorm Lhe important preliminary checks a6 described at the start of the ~MFi Symploms”
SECLiON

* CHECK-
* CMECK.

% CHECK:

IGNITION $Y5STEM

% CHECK: Forceylinder mike:

L. Swart eagine, allow engine Lo stabilits, record RPN, chan disconnect 1AL moter  Stop eng.ne,
ground ore sparie plug wire at a time  Refiart engine and rezond REM.

2 {fchere s an REM drop on all crlinders, go w "Etalling, Rough, or [ncorreet IdIe" section
Reconnert [AC matar witk engire "OFF "

4. If there iz no RPM drop on poe o1 more oylinders, or eneessive vgrigrion in RPM drop, check for
spark pr the scapected evlinderdyl.

4 Inospark, refer 1o “Distrizutar fgnition System Chech ™ CHART A-5 far furiher dia EDOE: i

& 1fthereisaspark. remove spark plugisiin these evlindiers and check [or

[nsulatipn cracks

Imkalatorcrachs.

Yoear

impraper gap

Burned electrodes.

Hesvy depotite.
Spark pivg wire resisianee (aheyls not exeped 19,000 shms)
lIgnitias ool Rafer ta “Disceibuter Jpminen Svster Chick, " CHART .8 o "D-a HUHEN
keckian.
Wilh enging Funning, spray diatt:buler cap and spark Blug wires with § fine mus: of
water tq thech for shorts

& CHECK:
* CHECK:
& CHECK:

FUEL SYSTEM

Forcontamingted fusl or restricted fuet filter,
Fusl pressure. Refer 1o CHART A4 in "Diagnosis” pection.
Fusl injectors. Perform TInjector Batance Teat” ntand of “Symproms” section.

o LHECK!

SENSOR AND CONTRGLS

TF wengor circuit for open or grounds in CHT 417 TP sensor signal or CKT 406 TF senser
& voll reference.

https://wwe.boat-manuals.com/
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MFI 5YMPTOMS -41

CUTS OUT, MISSES
{Page 2l 2}

Definittor.  Sieady puisation er jerking the: follaws engine
speed, ustaliy more pronounced a3 engine lpad
incremses The enhaust bae 3 teady $pituIn; raund
atidle or tow apeed.

ENGiNE MECHANICAL
# CHECK: Cylindercompression

# LHECK: Remove rocker covers, check for bent posh rods, worn tosker 2rms, broken valve 1prings,
worr samehalt Jober. Repairor replaca as necessary.

ADDITIONAL CRELKE

® CHECK: For EM] incerference A missing condition can be caused by E -ctromagnetic
Taterfezerce {EMI on the reference circvit  EM] can usually be detesied by monitoring
#igime RPA with @ scas tool or & tackomreter A sudden increase in RPA wich ile
change in actval engine RPM change, indicates EM] is presens  I[ the proviem exiplg,
check rooing of yeendary wires, check greund circui

PIFPINIIFTRIFNITIRIFIFRDIFDYTF R IRITTIRIITR TR IYY BV
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12. MFISYMPTOMS

ROUGH, UNSTAEBLE, OR INCORRECT IDLE,

Dafinitiesn:  Engine rung unkvenly or rough at idle, alya the idle may
vary in RPM {callad huneing! Either condition max be
severe enough to cause malling. Engine idles an
incorrect ppeed.

STALLING
{Page 1 af 2]

PRELIMINARY CHECKS

%  Perform the imperiant preliminnry checks a3 duscribed at the start of "MFI Exvmprome” sectisn

* CHELK:

f CHECK;
o CHEZK:

FUEL 5YSTEM

For open in CKTs 447 or dGBYnjectors drivers. Refer to CHART A3 10 "Diaprpsie”
sECLion.

Far fuelinjactoris) leaking, fuel pressure. Refer 1o CHART A4 in “Diagnodis” sectior
Fuel imjecsers. Pecform “Injeccor Balance Test” 2: ¢nd of TENTERtAMmS BECtisn

* CHECK:
4 CHECK:
o EWECK:

* CWECK:

IGHITION SYSTEM
& {HECK: lgnitier timing
" CHECK: The following circuies for posribie open, DK 424, 130 gnd 323
® CHECK: The {ollowing rircuiic far possikle shers o grownd, CKTs 430, 424, and 423 Bafar ==
meckanization drawings at the f1art of che "Magnesis™ secsion fer circuin locaioas
Toen ase "Diagnesis™ tection far 8 Mected cireyi.
* CHECK: [gmiziemevstem Sperk plugs, wires, gie
LENSORS AND CONTROLS
* CHECK: TAC aperation  Refer to “Td'e Air Coateel Fanctional Ter:." CHART A-7 o= 1ne

“Diagnosis” section.
The foliowing circuits far pezeikie open CKTH 410, 417, 416 813 and 814 Refer o

Mechanizalien dr 2wings 8 the rrart of the “Diagnoz:s" seetian far ciremt locations

For possible shori to graund in CKT 417, TP sengor sigral, CHT 416 TP senser 3 valr
referenee and CKT 451 diggneatic 1651 eircuil.

MAP sensor for responte and accuracy  Refer to "MAP Dutpat Check, " CHART A-2 in
the “THagnosis™ $eoion,

TP santer - For glicking threcle shaft, binding tinksge and for salt corrosion.  This
czuses B high TP sensor valtage open throttls indicationd, the ECM will aoy contro? dls.
Cheek voltage with a scan tagl or voltmewer. Yolape chould repd apprazimpiely ¥ velr

closed throtila &nd approximately § voloe at Wide Cpen Throttle %0t 4

https://MWW-B0atmanuals.com/
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MFI SYMPTOMS .13

ADUGH, UNSTABLE, OR INCORRECTIDLE,
STALLING

{Page 2 of2)
Detinition- Engine runs unevenly or rough a1 idl, slse the idle mar
vary in RPN (called bunting? Either condition ma: be
BEVEFE enoUgh to cawse stelling  Engire idles at
hcorresl dpand

THECK:
CHELK:

ENGINE MECHANICAL

Perdarm a ¢vlindsr compression check.
For carrect camahah or weak valve fprings.

CHECK:
CHEL X!
CHECK:

ADDITIONAL CHECKS

Throttle linkzge for glicking, binding and sal: corrosinn
Froper alternater apipul veltage.

Battery cables and pround sirape shaukd be clodn and secure Errplic volage will caute
TAC vt ehanae s position, Pebclling in poar jdle quiiity.

https://www'Bdat-manuals.com/



14 MFSYMPTOMS

Cafinitaon: Fue! igrites in the manifeld, making & loud
PORRNG moiTe

BACKFIRE [INTAKE)

PRELIMINARY CHECKS

#  Perform the imporcam preliminary checks as described at the start of “MFI Syvmploms” seciiop.

4 CHECK:
8 CHECK:
* CHELK:

FUELSYSTEM

Flame arrester [or proper instaligtion, per manwfacturer's instracticns
Perform fuel svstem diggnosis. Use CHART A-4in "Disgnosis™ section
Fulinjeciors. Perform “Trgectar Batence Test™ 4 endof "Evmptama” seciion

* CHECK:

SENSORAND CONTROLS

TF tensor eircuis Jor apens or grounds in CRET 416 TP senker § vol reference 32 CHT |

417 TP sensor signa] DTC 21 wifl be ser Use "Diagmosis” section

# CHECK:

* CHELCK:
w CHECK:
& CHECK:

f CHECK:
* CHECK:

HGMITION SYSTEM

Cpens and grogtids in CKTs 422 424 and 430, refer 10 “Distrobucar lgniviern Eysem
Chech,” CHART A-8 in "Diagnosis” section ‘
Ign.tian timirg and for IC funs2loning proper!y, see "On-Board lgnation Timing Check
Proper putpat valtage of ignition coily

For crossfire berween Eparh plugs, (2isriduiar cab, tpark piug wirel akd praper rooting
af plug watesh

Sperh plug wires and booe

For faulty spark plugs

* CWECK:
¢ CHECK:

ENGINE MECHANICAL

Compritsion - Lock for sticking or leaking valves.
Valve timing, broken or worn valve traln parts.

https://www.boat-manuals.com/
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MF! SYMPTOMS .18

BACKFIRE (EXHAUST)

Definition: Fuel jgrdus in the ezhavsl sysiem, making
# loud pepping noise.

4 Perform the imporwnt preliminary chacks ot deseribad at the starL ol "MF| Symptoma® seclion.

PRELIMINARY CHECKS

 CHECK:

& CHECKE;
» CHEEK:;
¥ CHECK:

* CMECK:
a1 CHECK;

IGNITION SYSTEM

Dpenc 4o prounds in CH Ty 423, 424 and 430, refer 10 ~“Dips iti

Chitk ~CHART A if “Diapness™ soriion 1o "Dinributer Ignition System
IC for functioning proparly tming for advancing and retarding.

Froper outpul volisge of ignition eail.

For crosifire bevween ypark plogs, idipribator cap, spark plug wires and proper routing
sl plug wlresl.

Spark plug wires and boots

For faults spark plugs

¢ CHECK:
* CHEEK:!

ENGINE MECHANICAL

Compreatian - Lagk for suivking or leaking valves.
Valve tim:ng. broken or worn valve train pariE

o CHECK:

* LHECK;

FUEL SYSTEM

Pr rlarts fuelsvpemdiagrasis Use CHART A-4 in “Dhagnasis” secvion
Furl isfmetors. Perform “Injectar Balaree Teer” arend el Bymptoms” seclion [

https://www.boat-manuals.com/
{B0L MALAIN] BARI



16- MFISYMPTOMS

bBut

Definitian: Eagine continues 1o run adter key is terned "OFF "

check iENiLion swivch and adjustment.

DiESELING, RUN-ON

runs very roughly. If engire runs smoothis.

=2t i,

PRELIMINARY LHECKS

% Purfarm the careful imporiant preliminary checks as deseribed a1 the start of "MF] Symptoma-

* CHECK:

IGNITION 5YSTEM

IC sireyic for fenetioning properly. timing sdvanting and relarding. see "On-Board
lgration Timing Check "

# CHECK: MF[relay for proper operation

CODLING SYSTEM

* CHECK. Feulty of ineerrect thermoseat

# CHECK: Ernging for overhesting. re siliing from conling svsimm restriction
& CHECK: For loonr balts.

FLELSYSTEM

® CWECK: Forlgak:mginjpsiors Reles o CHART Addin “THagnoris™ seenion

https://wwinwbaatsmanuals.com/
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MFl SYMPTOMS .17

PODOR FUEL ECONOMY

Definition:  Fuel #conomy is noticeably lower than expeeied

: :ﬁg:r:rm the Importand preliminary checks ak deceribed a1 the star of “MF] Svmptoms" section

* CHEICK:
B CHEDK;

PRELIMINARY CHECKS

Owner's driving hakits
Flamme arreater for diet or beirg plugged.
For fusl leaks.

* CHECK:
o LWECK:

® CHECK:

IGNITION 5YSTEM

IC cireyit far Funecioning prapesy. liining ecvancing and resarding
Spark plugs. Remave spark plogs. check for Foel Togled PIVEE, CTRCKE, wepr_ impropes !
FAP. burned electrades, ar haavy depasig Repairor replace os nereysary

Kotk $ensor svstem opergiion Hef 10 KB E¥5lem Jcah or non-scan dia gnosiics

B CHECK;

* CHECK:

FUELSYLTEM

Fuelupe. Quality of fue!.
Fuelpresrare Relfer o CHART A.dir “DHag=ofis" sectian

8 CHECK:-

ENGINE MECHA"MCAL
Comarecsion. IF'

i ® CHELK:
* CHECK:
2 CHECK:

ADDITIONAL CHECKS
For extauc: svaiem resiricion
Excasbive resiniesce on bovtem of boat (dirt. besnacies, ste |
Propelier fax proper size and pieh for applicas: .n

https://lwwwdt triduals.com/



18- MFI SYMPTOMS

ECM Connector and Symptoms identification

charge or oLher redsend, but they thauld ba elose.
The “B « “ gymicl indicares & system vilage.
THE FOLLOWING CONDITIONS MUST 85 MET REFORE TESTING

terrrann! Aot grounded # Scan ool notinsta

This ehart is tn Further aid in diagnosas of symptome. These volteges were darived from & knewn gand
engine. The voltapes shown ware done with the alectrical svstem cempletely howked up 10d opesational
The voltages dre to help idenufy what coluage is needed to operate the dilferent citeuits MEVER ATTEMPT
T DRTAIR THESE YOLTAGES By PROBING WIRES OR CONNECTORS. Serious damage could refult to
wiring and conndciers and loas of wngine operation. The voltages vou may pet may vary due ta low battery

2 Engine ot ﬂpl;l;i'lﬁ tempetature % Enging idling (lor "Engine gmruing' column)

NOAMA| VOLTAGE

L1 ixt WikE T PO ENT BTCH]
m toLgh | CONNRCTOA | wnthiow ENDL | asppcTpp | PRESELESYMATOMY
ErFIEATING
F141 | SHOCK SEnS T AR5 [ TN KMDLE LEMECIA L L1 Y a3 FLONFLUEL 1C0N Okay,
SIANAL FOUM FEAFORRLAMEE,
PETOMATIGN
] JECT HawaL F 17 YiL ECT SEMS 0N 188w (2] 145% {1} 14 FODAPERFSEMANTE,
EAMAUST SOOA. RDUAN
DL L, RME REQLCTrEN
M3 INOT USED . - - - - .
Ik | FLLND LEWEL | GngAn | sy-LND BOaT s [ RLOUCT
kA L -+ U= AP WCTION MOD L
W ANELY
i3 | WLETLE RLavE THE rii J04T MARNETE E+ D" (k) B [E) MEME LACE CFDATL FREOM
Qe FugT
- QI PRESSUM] LEL) [ L1 INLTHE 2GaT or .
b T CH (R l:-m.? L.} NDML P BEQUETION REED ]
HAENLEL
N7 | Dk Gwy b TEST 431 | ¥HT LK DALY LohE - | INCOARELT \
TIRMIN AL COMNECTOR * HONE (T TF nm.-ﬁ'i‘ Faes
114 | NGT USIE - . . .
UL LY C LT L7 | LTGAM | mamSCWIGR Ay 148V 4] 11 POOR FILIOEMANCE,
JLNGE, FOOEFYLL
ECONBMY, EARALET
QOCE
1510 | TP isaN AL 117 | Dby Thfrmdim AIv {4 EHIE i1 FOOR ACCELEALATION AND
PERFSAMEHCE .
INCORRACTLILE
11 | mition FusED 41 | PNE BN $ALICE [ I [ I MOKE | NDATAAT, Ma WAF
MY | MBT USED " a a - . = .
i
MaAY | 1ESOk GECOUNG | 112 [ 1K | T, Tr g Thua B g T EIF | WGHEAE BEEUEH [BLL,
™ THMLLAYT STNION PFOOE MAPORMANEL
N | A GROUME A58 F BLwWHT | ENGINE L3 - gt NDME [ L
M5 | TRy ALE F 114 any TF. TEIM w [ 7] R ] LALE OF FEWENR. IDLL
11 [H=10 EWAGE. MW L
EMHALIT QQEH
b | ATTRY FLAD il -1 1] LRLKE [ I "+ wWONE WO STANT
il
(1 MATTERY VOLTAGE FORANET T SECONDE, THIN B YOLTE,
E2) WAMIES wiTW TEMELRAT L.
(3 WARIEL AT MAKIFOLE wh LM,
b VAEILE wTe TRRETILL MEVLMENT.
130 SIGH ALIETANEE GRELMDCAMN CaE ! ML TITRE BF S MPT DMY
T RENETMAN 5 WQLT (500 my], 51T
16k 'WITH TWHN ENGINES & v TS, LT

ECM Connactor arng Sympiams idemtitication [ gl d)

https://www.boat-manuals.com/
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MFI SYMPTOME .18

ECM Connecter and Symptoms Identification

This chart is to further wid in dizgnosis of cymptamy  These voltager were derived fram & knows goad
engine The vollages shown ware done with the electrica) syitem completely hooked up ard spergriona’
The voltages wre 10 bhirlp identify what voltage is nerded 1o operdik the Iil‘l‘erent circuits. MEVER ATTEMPT
TO OBTAIN THESE VOLTAGES AY PROBNG WIRES OR, CONNECTORS, Serious damage could repute 10
wiring and connegtars snd loss of engine aperation. The voltages ¥ou My geL may vary dup 1 Jau Batiers
charge or cther reasonys, but Lhry should be close.

The "B+ " symbol indichtes » ayctem veltage.

THE FOLLOWIRG CONDIMIONS MUST BE MET REFORE TESTING:

® Engink i oparating temperaiure @ Enging idling {for “Engink Operdtin " gl ymn)
¢ mﬂ‘n werminal npl grounded -kagn{wulnm!-mul ad ¢

WCR ILTh
Py WIRL L CIMBCN T GRmMat v Gt PTE) L I=1151.1K §
(4= K=1 ] CONMECT R [ Tad=1"] ENQINL AFFECT G TYMPT DML
hl +1. OFERATING
J3-1Y | AT USED . . . . - . .
MAR | S$Eewl pats 48t | OENALE BatE LINK 5 »w WOME WO SIRIL G Th
CONNECTOR
JLAY | WATER FLOW HO| LT6RN iN-LnE BDaT [ [ NONL WM REDICTIDN
1 WITCH [QPT) H-WAT MAB§
MAANE 5L
FUER F e LEVEL 0T] 1Tl L L] IN-LIMT BQRT | B L T HGME EPnt REDETION
[} M ahE
HAENESS
-39 | EMERGTNEY STOF | Pu2 PFNR, L - I= | ) NCHE REka LEBETIC »
W QP WAy [=]~] )
HhAMES S
1123 PTRANSTIWIF THOM | RJG [ THT] |iel InE W0t [ 1) [T . =1 1 MR A0 O T
ST{OPT) EwWiyY MO
Hakm|ES
18y | NOTUSID - . . - .
M-l | T LIy 113 TAHN It SINECN 1Xv(2} 1.2v (3] i1 R G 10y
1125 | T SIERAL f10 WwHT Tun fInsoE o+ " HiwL
H-M i NET D ! - .
H-IT | NOT LSS . .
-0 | RQT DSED - - - . r
11T MAP AN FET | B | L MAF AND [ET ar a- il LA E OF
GACHMD 1114 1-14 M ATORMANCE,
Cx«b st aoan.
114 141
A0 | 1IEWMGRECUND 200 | LWt INGINE BOCE -1 - NONL [&"
=31 | MF By A6 Gry fohd ELME R iy 1Y 1 LACE (HF FOWER.
REFRALNCE SURGE. 1DUGH
DLE, FANALT
Ok
-4 [ B2 TYERT FRID g QAN 4FLICE ks [ B NONT WE ETARY
Mi WATTERT WOLTAGE FORFINET TD 1 EOM0S, THEN O YOLTS.
{FF VARIERWTTH TN AL TURE,
] wllMESwWitd MAaKiFQLE YACLILI.
[4] WAEME WITH THRETTLE MOVEMINT
13] MIGH ECLISTE NEE GROLME (AN CLLT MULTITUDE OF ET8PFT L mE
" LEFITHAM.5 ¥OLT {00 M),
11702
LA Iy

ECM Connectar ang Sympioms ldentfication (7 of 4}
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ELM Connector and Symptoms ldentification

This chart is 1 further 4id i disgnosis of symploms. These voltages were derived from o known goad
engine The voliages shovwn were done with the electrical syytem complewely hooked up and speratiznal
The vellages are 1o help identily what voltage is nepded to operate the different circyils. NEVER ATTEMPT
EEWIHEE o% IDHHEETDES Serieys damege ¢ould Tesule o
wiring and connectars and lops of engine aperation. The voltages you mey get may vary dus o bow baters
chargr or cther reasons, ot they should ba ¢los,

TO OBTAIN THRSE VOLTAGES BY FROBIN

Tha K+ © pymibd! ingdicates s 3yrtem valtage.
THE FROLLOWA NG CONDIMIONS MusT IE MET IEESAE TESTING.:

+Engine at npir-lm'l Tefmperatyry ing idl lmg {for "Engine D eraling™ céduimm)
¥ ?“"HIHII Hﬂlgtﬂulﬁlﬂ L | iﬂll'l-tﬂﬂl Flb‘luﬂl-tll 7
NEKMAL VOLTAGE
nK iy CHT WIRL TOMPONENT STC{ PRALINLE
FUNLTYOMN [ [{=T0." | CONNELTOR 1N I THIN [t AFFECTED LR AT TP
“BNT BFIRA TING
- s ——
31 [ NRTUSED . - - . . - .
HN-1 |NDTPYED - - - - -
12-1 P NOT LD - - - - -
124 | NOTUSED . - . . .
1% | TCHOR GRVERS | d6l LT afk INJECTDAS | T | B7 [ =0T AOUGH IBLL LACE
18/ R N Ny O oL, BT agh
i1E | W NEF ROy 45) | MEAED IGNTIEN T ar HWOME | W CHANGL
CONTRDL
MCRYLE
12-T | EQET QL 101 WeT 1CcM kL by 18y NoME NS CHANTE
ILIMNFER
LX<l | o LEF miG W A10 | FFLwnT IGMITION Rl 14v =] ] WO RESTART
CONTADL
wiRULE
128 | PQEL PsAFALLAT | &3 -] EUkL FUmME il | B HNOKE NO ITadT
=L A1) ] Gl T ATLAT
1218 | NOTOELD . .
13-11 | EQELANT | AMF 11 | O GRN N L IWE ID-'IT R - o WOKE | LOSS O
BUTAUT (DPT] TR INSEALMAENT LT
HAANILE
J3-17 | RN REDACTICN i ML IN-LINE BDAT a B* L 1= ] LOfL b
WIRN R (DRt by [} !Tl.:.lhilh'l' (-1 L
HARNITY
IE | AL A* LW il | B e Al YALYE NOT LSABLE MO USAALE NN BOLGH N STAELT
. AR Lo RAI T OLE
J2-14 | LAE 8" MM 3 [ GEw T Il waLwE MOt uSapy wotUsaELl 1= ADGIGH FNETAILE
Ol INCOMALCT IGLE
1295 | FUEL InJECTOR e | wokwnT FhGimE o+ -4 NDML MR CHANGE
LTETH T GROUNE
I
12-1 | wRT IR D r - - - -
{11 RaTrey vOLtace FORms® Pl SECOMDS, THEN § wRLTE
(31 VARIEL 'WiITH TIMPIALTUNE
13 VAR WTW MANS QLD WACULIIA.
(dl VAR YT THRGTTLE MDY LMENT.
oSS THAN X vELY (300 my),
§tr-n
[ IRLFE]

ELM Conngctor ang Symploms Iaentilicalion (3614

https://lwww,hqakmanuals.com/
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21- MFISYMPTOMS

-
.
% ‘\
FuEL INJEC™OR == e [ e [
. TESTER -G -, - . P D=
T R T T T ] -y n - E'E:’"' veir
aprtpopyr @ METER
A T e s gy @ v ";_A Hb'.'ﬂ-hl;
VAT
Larm R 5B r ] L0 LA T oFF A
B T Ma-i=ri T
ap=g Py »
Tla=g . =
%) o] | Ehe=p -ii-i: | | a ﬂ
COMMECTOR *ay =G e J
BN TQRTARTTERT " J J
FULL INJECTOR -
WL IH]
TESTIR S 38021 VEMICLE BATTIRY
(Page 1 0f3)
Chart Test Description: Numberis) below refer
to circled numberisi on the diagnozstic char: . vahage Spac
1. This is the set-up step for performing the injector ey a1 50°. g5 ¢
coil test: Also read imstructions included wilh
tools used for Lest
2. Engine coolan: temperature affects the tool's b | RE
ability to detect a faulty infestor. If engine
coolant temperature is NOT between 50°F and In : :
s ; j#  Readin Pass'Fail
G5°F the comparison chart (Page 2 of 3) must be 1 £ 2 .
used. 2 5y R
3. The first second of the voltage reading may be 3 iz .
inaccurate due to initial current surge, therelore, s 61 p
record the lowest voltage displaved after the first S P i
second of test. The voltage reading should be g S e b
within range (see examplel, The voltage reading
may increase throughout the 1est as the injector
windings warm and the resistance changes. An &
erratic voltage reading (one that jumps up and EXAMPLE
d:}ﬂ'nl indicates an intermittent connection
within the fuel injector
4 Tocheck the mechanizal (fuel delivery) portien of
the fuelinjector, perform an injecior balance tes:
57281
#5 18383

https://www.boat-manuals.com/
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MFI SYMPTOMS .33

INJECTOR BALANCE TEST PROCEDURE

»
-
il |

{Page 1013}
ENGav =DF
¥ RELEVE UKL PREESLOAE, INEFERL T “FUEL MULSURE RELITF ™ i Tl
=N LEETIEN]

ACCELY DRCTENS A% NE AT EFLN 1D "OM-REARD” SFCTION.]
LSNNECT PLIEL B LCTOH TEITEN 301" TOVERKLI BATTLAY.
MTAMFINADL EyiF By fELECTOR SWITCH TR Tel "COW TEET" OF asdr
-FHOAITION.
COMNMECT L4 a B FREM Tl SoSITAL WOLT Cumt METEE (DwO]TE THE
PULL BUIETEN T ETHR
STTOVOM TE Tl TENTHS SLALE (50,
TOenigT SCaN TOD

o

CHEILE PMGINE OO0 WT TEMPFELAT Y.
ISTY RETwrbim 50" AnD o0 EY

¥l

¥

@':'

L

COMNTCT TLMTES “0 AN JEETER.
FRLYS YOI “PUSW G START YEST- QUTTON AND QN MENVE DVDN

w MEQCEIE YO FAGIE ) CF3 |

VOLTAGE WLy CLEAR DUNING TEET, kTN FOR [NRATE
RELDIMG (vl T QL aphAlg 8 AND DOWN

RLCQAR LOWEST vOLTAGE BISALAYED RETLA FNET SECONT B4
RIADING

MAELAT MON FRE s LET R,

BOLY ANTINCYDE vQLTAGE AEAD MG PaL] BUHLIDE

S35 EwQLTE OGO ANy HavE fERAT|C VALTAGE NEADHNG LY

¥Ii N

[arecact rasnts ot crons. |

@ * FERTOAM "OGECTON BALANEE YEET (Pact 1 00 B

LW B}
LIy I T]
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PR, INECHDR s
" TELTER - O——l"ﬁ._ﬂ‘"n—.,‘ LI —
i SN AL TN ) o fi -
s rpoype B PRy, wi BIITAL wOLT
TV in Pk W VAL ik El?:'.liﬂ
g mFAFTRLGE PP b BE, (78 fwrya on A& {Ovgm)
(4 2o %]
:|:-“IP fr - 2
— | o .
T 4 pmp - [+ n 'D G T
CORNLETOR L g . v
LT = R Rl T " J J
h,
ALk
rlilr? ;:JJ iﬁ;l;:- VEmICLL AL TTERT
{Page 2 of 3]
Chart Test I‘Jescriptian: Sumnberal belpw paler [ e ——
te tireled numberis| on the diagnosiic chan Hiahust Vol i : I
1 The first second of the veltage reading may be ‘ghest Voltage Reading :I:I_U_:_ifsﬂ
inaccurate due (o initisl current scegs, therefors, Arceptatie Subtracied Value 0.6 valt |
recetd the lowest valtage displayed after the frat | Aboveitislow 504957 i !
second of cest The voltage reading may incresit LLEEEEEE
throughous the test as the injector windings . | .
wirc and the resisiance changes. An erratic L"i ::.:g' 5“%‘;,“:“ Fas Fail
veltage reading fone that jumps up and dawn) | TV 4“_‘ ________ O . .
mdicates an intrmittent conmecLon within the N X e F_:
fut! injector. ) 7 X R ¥
Z. From recorded vollages (ses pxamplel, identifv F EY o B
the highest volinge reading recorded (other than I---.------i-'-' -------- _ﬁ --------- £
thase above .5 veltsd. Subtract all other voltapes lrwmemee PP e ——— s mmaae ‘
frem the highesit voltage recorded. The s e ©.1 P
subtraeted vatue for any injecter must not exceed 6 AN o0 *
06 valt.
3. Tocheek the mechanical (fuel delivery) portion of EXAMPLE
the fuel injector, parform an injectar balarnce test.
5-24.91
Py RS

1£ Rl

ATl
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MFl SYMPTOMS .28

INJECTOR BALANCE TEST PROCEDURE
{Page 2 of 3)

FE R AL Ly ya T -

1 PRGN “EHART PAGE T DF O} |

[ 9 E R ERY e m EmERE - -

{Ej B CONMECT TESTERTOAm W)L CTOR,

* MUTEI “MaSs 1O ITAAY TEET* BUTTON AND GEFI0 VL Bwgm.
WELTAGE MAT CLIME GLUAKG TEST. WATEH ML ERRATIE
M ADING [YOLTRGE JUMPS LW B ND TG )

OF NEA TG

B REFEAT FOLFACH IMECTON,

¥ BOESANT Mk CTOR HAVT AN CARATIC RLADMG BR A
MEMDING RADVE 1S v TEY

* EILORGAOWIST wDLTAGE BrsPLATID aFIZR THI 1ALT SECONE

| —

NE | vEs

* DISELGARD PHJECTORS AT TH YO TAG T
RLAGHSG ANOVL 5.5 VOLTS oL IRRL T
WERDINGE [LBAPY P AN DOWH FER DM
CALCULATIONT THESH INJECTORY add
FALMLTY AN MUST BT AEFLACED

#

* FRDOM ELDOS0ID OLTAGEY HOEWTIEY THE MIGA ST YOLTAGE
READSNG LECORDID (OTRER Tid W THOLE ALOVE 1.5 VOLTS)

% SUNTEACT dun OTWIR VOLTAGES INDHA THE MIGHEST wOLTAGE
RESORDED

* DOETANYSUNTRACTIOVALUE FECTL0 B4 vOLTEY

T ]

AP ALl AN INJECTOR
u WHDSE SUBTRACTED WA LLT Mal ExCEELED g § vOLTS

B WWHDSE AW ITehL ALAHMG WS ABOVL 1S WELTE
b THAT KAD AN ERRATIC LI ADING.

FERYDEM “INSTCTON BALAMEL

Tt iraGr ) Gk 2.

E-2%-1]
B5 1EDEL

Afigf kAT

https://www.boat-manuals.com/
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-
IIIT;IH'E ITiad FRISSLRT}
- FULL MEELS LR
GAGE
FOEL AECTOE
TIITER - 0
LEd o k= L F peTTpar W
Yz g W
WE gy W
R L R R T e R
Y £ THA
4 amp
Thare
n L €l | m | P
S E] Syl NI i
1" Fabn 10 {524 spin
Rrioing CPRISSURE afTER DACP}
:ﬂ#;:ﬂlﬁﬂ: WiMICGLE AATTEAY
EXAMPLE
CYLINDER i 1 F ) 4 5 [
295 kPg 296 kPp IPE kP, 296 kPa 296 kPa | 296 kPp
115 Reading 143 p1i) (43 pyil (43 pai (R pgi} {43 psi} 1 {dd puj
. 131 kPa 117 kPa 1idkka 145 ktp 111 kPg | 130 kPa
i Remding (1% pai) (17 pri) (18 pai} (21 g} (1% 21i) | (19 psi}
145 ika 175 bty 173 kPn 151 ks 185 kPa | 166 kPa
AmduntofDrop {0y o3 {24 pyi} {25 pta] (22 psi) (T4 psi} | {24 ps)
186 kPe24 pu pye, ac FAULTT, KiEW oK FRULTY, LEAN oK g
15-‘3 ;E;::'iii E;Ia 108 MUEH LTES LTTLE BgRL
225 psi 10255 pai FULL DACP) CAOR]

INJECTOR BALANCE TEST PROCEDURE
(Page 3 pt )

Chart Test Description: Numberts) below rafat
1o cireled numbers} on the diggnostic chart

1.

Engine cool down period (10 minutes] is
nesssary to eveid irregular fuel precsure
readings due Lo "Hot Saak™ fuel boiling

Energize weter one time and record pressure drop
B the iowst peant (Disregard any sLght preasurs
vAHational,

If the pressure drop of al! imjectors i within 10
kFa 1.5 pai of she averags fuel prespura deop. the
Injecriors are Mowing properly  The Lttual
amount af pressure drep is calewlaved b

Subtracting the second pressure reading from the
first pressure reading

FUEL
ENGINE PRESSURE
RAMNGE
1T, 2M8-325uPp
TA4L L8 2LraK 12147 puil

-3
LI [l

https://www.heat.manuals.com/
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o 348, MO
GLUHIY , A A DD, WA O W AT TN LTETaMmiLl SN e 3 LY 5F 2T |

- n a0
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MARINE ELECTRONIC FUEL INJECTION
SECTION 7

ON BOARD SERVICE

This sagtion will be used for 1the raplatemant or fepair of companenis on the Maring Elegrone Eyel
InpAclion equipped wngine, The mmoval #nd instaliation procedures ar for 8 fEnenc GM ktarine angine
The remounl and mnilation of mannizers COmpantfls nesd 0 D& followed par MARTACIWrET Pecom.
merdalions.

Te avold personal injury or damage 1o comparants, Al action symbols and stEiemens need to be

folowed. il cactions and Ratices nasd to br medd, wndersiood 40 Tollowsd Up on before pcaeding to
nax step,

HOTICE: Whan fagteners até removed, ghways reinstall (hem at The game focalion from whith Ihe,

were femaved. If @ famaner needs lo be repiaced. uge The comecd parl nombear fastener for thgd
Appication | the coMmast part number lastensr is mot evallaoh, & taslener of SQUa! Si2e ard strangin gor
Hronger) may be used  Fasteners (vet are nod reused, and thoss FeQuIning INread ooking COmEaune wil
be caled gut. If Ine above cordrinns 20 ol fod ower PAME @f 3vFlAM damege Coul) resuH.

CONTENTS
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ON-BOARD SERVICE 7.4L B 321 (MF1) -1

ON-BOARD SERVICE
7.4L & 8.2L

MULTIPORT FUEL INJECTION (MF)
CONTENTS

Berdor b end CONTrals o n s et b an e as  Page
Emgune Lontrol Madule (FCM) .. ... Page-)
Engine Coalant Temperature

IECTIEEI'H-EIF LR B B I R F‘-EIQE'-?
Manifold Absofute Pressyre

{Mh‘P]i.nmr s owma mmag W +hd Fﬂg'l'.:
TRrIve PositTion nFJ SEMD e i san Fﬂg!uﬂ
InTahe Aur Tomperatore (AT) Sensor .. Paged

ldle &if Comtrol AC] vale ... . ... . Page-d
KHDEkSEMﬂﬁ[ES} A F A BN Ak ok mEm PEFEE

KRpck 3Ensor (K53 Medwfe ., ... .. Page-§
DenbuTar gt (D Syste= L, L. FEQRE
Siginbotor Repa:r ... la. vensanns Paped
Rempowa! P R N N e Fagl-E
Mstallave® oy s n s bt e, Page-£
Dliéiﬂ‘ﬁb'p B+ A d 4 ndermsmemms PEE'E'-'E
BERE=ElY w.iaua e csrernen Papey

Igmner Cotm s WElud o . aacasss Faged
Igr'lll-Ibn Enlr " A=y o+ KT EF A Edd pﬂg'!-a-
grien Temorg et Prazanare ... .. Page-d

Soare Plug e 2ie=g"T . ........ Pagg
pera PogWnirgamddents ..., .. Fapg0
PrEfautB™ 4 vmernnmas vaera s PRgE L
RE‘;‘-E':"'-!!"”\. ----- [ EE EEEEERE ;-EEE"-'D
SENSORS AND CONTROLS
ENGINE CONTROL MODULE (ECM)
Figure 1

WOTICE: When replacing the ECM. the igniten
muit be "OFF” and disconnect the batlery befare
disconnecting o reconnecting thke ECM ~J17 and

"J%" connectors 1o prevent internal demage :rthe
ECM

MOTICE: To pre~enr possible electros.aic
discharge damage 1o the EC3. do not vauch the
connecldr ping. The ECM i3 am eleciricyl
compprenl Do not soak jnozny liquid cleaner ar
solvent dd damage may retull

=+ Remove or Disconnect

l. Megaisebpctrvcable.
2 "I and )2 conpesiars fegm ECM

Fyml

5:'!-1!"1‘! BT EEE R T N - Fﬂg!-‘n-

Fuel Comirol On-Board Serwie .. 0. .. Fage 10
Fuel Fregure Rehef Frotedure . . oo .. Fage 1
FiBMme Srilnd o eusearvassnsaa Page 1
Throtile Body A1eemEly o uaasua-. Page 1

e Air Comral valeaLonlam
cn“l'”‘!’mblﬂ' O - P.ge-'|1

Iriake Plemem (Upper Ima ke

SIHIEHF T T T FagE‘-':;

FU"I Hﬂ”:‘.ﬁl'ﬂ'lbh_-' o mm oW R R+ Fagf".l':
Fuel IMBEIBrg o e h s v e e Page?

Fu‘llpumﬂ m s = mog ¥ F Y4 d s moro

Page 18

Fug! PIJH'LF He:ﬂﬂ A% I d Fh s moamen "+ F'gﬂ"1ﬂ
M-Lare Fugl Fit®r o nnneana resw Page-18
VR SRR L . e i e Page-15

Fugl Prastute Apgulatar Assemply ., . Page-18

Ful Predsare Conmertor Asemply v o Fpgeldl
TergaeSpenfications . ueeseanes Page2D
E"E"‘#W"Iﬂﬂ‘ LR R I R R R R R A PigE-EU
BAgtiri-Pack Sers 120 Termimply ... Page-73
Vegather Far CARSEMO™ s e.. . Page-2t
RoatreePace 100N Seres
I:uﬁr'le':'- B 4 d + b b h " moEoman » F’agt-?'-
BoameToly .. ..... masens FRGEIZ
Jﬂlli“"l’.h”" ------- N N I Figell"
3 Faur ECM mounling botis
4 ECM™Mamreunting bracker
¥ | Important
¢ Make sure the new ECM has the tame pant
mymber and pervice numher a3 the old ECM, o
inBUre proper engLne peTior mance
| Install or Connect
1. New ECM 1o mounting bracket
2. Four ECM mounting bohs
Tighten
& Foor ECY meunting bolts 1o 1014 ¥ m
IBE-124 11 in.1
3 J17and I conneetor o EC M
4 Neralive baziery pgboe

https://www,boat-manpuals.com/
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=T oo
==

ME 13057

Figure 1- Engene Comtrol Moduls (EEM)

ENGINE COQLANT TEMPERATURE [ECT)
SENSOR

Figure 2

NOTICE: Care muit be taken when he=éling
engine coelant temperatyre sensor. Damape 1o
thigine coclint wempersiure senser will affeen
praper operatien of the MEF] svatem.

v+ Remowe or Disconngct

Negative bartery cably,

2 Elecirical conneaior.
3. Coolant temperature sensor.

?| Important

* Coal temperature sensor threads with teflan
tape eatant prior ta reas:sinbly,

m Install ¢r Connect
1. Coclant temperature senser into manifold.

2.

3

2] vighten

* Snarta )20 N-mild@1b in 1
Elecerizal conmpcrar,
Nematine batiesy catle

1 SINIDA

d  IMLET mtamiFOLD 381552

Figure & - Enging Cootant Temparature [ECT) Semyar

MANIFOLD ABSOLUTE PRESSURE (MA )
SENSQR

Figures 3 and &

Eemove or Distannect

Ll

~egative bactery cable

MAP sensor elecericz| connector
MAP senspr annaching bo'ts

M AP smnsgr with seal.

T MakrEENSCH
I MWLk SENIORELAL
I WTigE MANFEOLD

MEIRETE

Figure 3. MAP Sensor Mouniing Lacahon

1500 MARINE BAF.

Sy 3 a0y 3 d 2 33 3y §eglywBoatmanuals.comy 5y S 3 3 3 3 300 3033



ON-GOARD SERVICE 7.4L A B.2{ (MFI) -3

1 WA EINLON

A5 0552-6T
Figure 4 - Menifoic Afaolate Prassurs [MAP) Sengor v SChiwy A§SEMELY
i sfa
Important FoosIwigm

L1 31 B
Figuts 5« Thronle Pastan [TH) Senun:

®  The XMAP senscs is an electrica’ eompangn, Do
net koak im gmy liguid cleaner o1 33lveny, as
demage may repult.

+] [Mstall or Connect

1 NpwsealondtiPzapapr
MAF sensoe
MAP sepaior

21| Tighter

* Twobolit a5 N mi4d-E2 ', in ).
4 Eleciricg) tonnecior.
3 Negaihepaitterveebic 1

THRQTTLE FOSITION (TP SENSOR
Figures 5and &

L ]

Lching briiz.

IAT SImIGE

kA% L1TES

Figure G- 1AT Senior

@ Tighten

++| Remeve or Discannect ®  Srrewassembliested 0N -mIlADIE 2

1. Flgmearresiar. + Elecizical cornector to TF tenspr

2 Ebecirica! conneeter from TP senecr ¢ Check for TP sensor autput vebiage

3 TP tensor g1aching serew g * Voliage should be approsimatels T vol a: idle
4 TFsemgor and seal and approsimately § valie ar WOT

% Flame arrastor.

NOTICE: The TP sensor it an electrical
fdupenent Donot seak i1 in any ligquid ¢cleaner or

INTAKE AIR TEMPERATURE [IAT) SENSOR
talvent o damage mav retult.

Figure §

| Install or Canmact

~+| Remove ar Discomnart

1. Negative hattery cahble
m Importang 2. 1AT elecirical conpectior
®  Ifreplacing TR serxsor. inktall new serewe thas 3. IAT sensor.
&re sUppiied with TP senser service package

m Impertant
Y. TP senear cca' over throttle shaft as shawr n .

EAE RIS RN R A B BN I I N R EEEERENEEREEEE S I I .

Figure 3

2. With 1rractle pleted tloced poesios em thretle
F

shell, Lhes 6.7 i geren ralec

3 TPernzes atiaching srews;

https://www.boat-

118 WELEIK

The 1AT rensor is an elecrries) comaonent Do hot
Eack am any liguic eleaner of galvens. ac davmage
Mmay reswle

Caar sertor thredoe with 12%an t2pe seasan® arior
wreaiiembiy

manuals.com/
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4 7.4LE B.2L (MFI) ON-BQARD SERVICE

1 AT EANEIOA

NI 154K2

Figura 7. IAT S¢m10r Location

Instafl or Commect
L [AT aensar

F 8
h

@ Tighten

® SenserteliONmIllM L
§ Liecizical connectar to IAT sensar
3 Negaiive batters cable

IOLE AR CONTROL{IAC) VALVE
Figures 8and 8

«s| Remove ar Disconmert

Flame arreseor.

Eiectrical connectar.

PAC valve attaching serews
EAC valve O-ring and distard.

L o} p} —

MOTICE: On LAC valier that have betn :n
srvice Do Not push of pull on the [AC valve
mintle The force required to move the pinlle may
datnage the threads on the worm drive. Alse, go
not soak 1AC valve in any liquid cleaner aor

solvent, ot damage may reselt

Clgan and Inspect

®  Cles= TALD valvw Q-ring sealing surface, pintle

valve igat and 4ir paisage.

L'se carburetor cleaner-to ramove carben
depetits, Do Not use a cleaner that containg a
mechyl etky] ketone, an extremely strong
ielvent, and not neceezary fer this 1vpe of

deposit,

Shiny spoti on the pintle oF 34t are rormal.

T WALUE ASSTRABLY - a0Ll Ak CONTHEDL

X SEMSDR - TWmATTLE FOErTION (18]

Fi19TdY

Figere 8- Throttle Bony Assembly

I
i
i
]

CRING - AL v LYWL
SCRIW ASCOMELT -LAL VALVI ATTACHMG
CHETANCE OF FINTLL EXTENSION

DaLaAETER DF PINTLE
LFt270-4%

and do net indicsle mizalignment or a pent

pintle sheft

Figure 8- Flange Maunted Type LAG Valve

m Impoertant

If installing & new |AC valve, he sure to
replate with &n an idenrical part. 1AC valve
pintle shape and diameter are designed far the
spesilic application

https://www.boat-manuals.com/
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ON-BOARD SERVICE 7.4L & B.2L [MFf]) .5

Measurg {If Installing a New IAC Valve}

Figure 9

*  Distancet beiween the Up of 1AT valvt pintle and
mauniing sutface

- Hpeaiar than 2B man, use Ninger prassare 1o

slowly retraet the pintle The force tequired to

ratract the pintle of & new valve will not cause

“mgl‘ = lh. "-'i]"l-". [ EMCHCE SENLCH

3 ENGAKIL BLRCK €5 109761
Frgure 10 - Enadck Somer Lecalion

ol Hitaltgr Connect
1. NewOringen |AC valve and lubricate.

NOTICE: New [AC valves have bren reset at the
facrory anc showld be insinlled ir 1he throotle body
inan“esis” candition without any adjusirmem

2. 1AL valve to tkeotlle body uting attaching screw
B5ie mbilies

@ Tighten
* Auaching terew iR milies 0 33 NemoFED

e in KN OCE 41 M4SN [KE
Eiectricei connector ta 140 valve 1L 02040

Regtl TAC valve pinthe pasition Flaur® 19 Tepical Knock

* Turnigration OFF far 10 seconde. 'auT ypical Knock Sensor (K5)
® Elartand runengine for 3 second:
¢ Ianition "OFF " Jor 10 secongs

KNOCK SENSDRS (K5}
Figures 10and 11

wu] RPamoyve or Disconnect

I_:*iﬂ_::t:"-! bavierveabic
2  Wiring haroess conneiar from kneck sensar
3. Knoek sessar from engrre blech,

e Lan

| Installor Connect NE 15
1. Knock sensor jnip sngine block  He rore (hreads Figurg 13- K5 Mpdyie

are clegn.

o Tightento 15.22 N-m111-161b fu KENOCK SENSOR (K5} MODULE

2. Krock ser3or sysuem wiring harners conpeclor 16 Figure 12
the Lnack sensar.

3. Negative bactery cable. | REMOVE OF Disconnect
¥ | important ]. - RE module conrecion
2. Awaching scriws

¢ if installing 9 new knock sensor b sure to replace 3 K& moduls
with an identica! part

*  When inetallne koock sencar he sure 1o imatal in
Fme bodalion refmoved

v 17 innalling knock sentar an warer jacke: ute
1eflon cekier # I0S20- N ar ecuivalent

https://lwwwQoalsnaruals.com/



6- 74L& B.2L (MFI} ON-BOARD SERVICE

¥ | Impartant

®  The knork sensor and module are alectrical
camponents. Do not teak in gny Liguid clraner or
salvenit, as demage o the knoek sensor of modyle
may result

®  When remaving or installing the K8 madule,
CLulieh must b4 taken 1o avapid damaging K&
mounting studs in oduls.

=+ Install ar Connact

1. KSmodule.
2. Anaching screws.
3. K5 module conpestar.

DISTRIBUTOR IGNITION (D1} SYSTEM

DISTRIBUTCR REPAIR

Replaeemene disteibuaters ate not aviilable
already astembled I a distribulor needs replaced,
kitg are aveitable with zll n#cessary componen:s o
atzemble g new distributar,

Some compenents of the distributor ean be
replaced withoat removal of the distributor The;e are
the cap. roter. and the ignitian conerol module.

If any ether components negd Feplacemers the
distributar needs bo e remaved and disacsesh'as

Remeoval

«» Remove or Disconnect

1. Negacive battery cable.
2. Wiring harnest connectars at the side of 1he
distributar cap.
3 Twoserews ot the sides of the diziribotor can
4. Coll wire and spark plug wires an either thg Jelt or
right side of Lk distributer
3 Dhstribucor ¢ap ond meve it aside
4 Seribe & mark on the distributor housing in
line wilh the roter.
*  Ecribe 5 mark on the engine in line with the
rotar.
*  Note the position of the distributer housing in
relation 1o the engine.
B Listeibytor bolt and hold-dawn ¢lamp.
Distriburar.

Installation

¢! Install or Sonnect

4  Toensure correst timing of the gistributer, i1 moe
be ingtalled with the rowor correctiy positioned as
nated in 5t4p 5 of the remesal pracedure Line up

the rator, the mark on the disributer shaft, and
the mark oo the ¢ngine

® I the distribuior shaft wen'y drop intg the ENEine.

irtert 8 screwdriver inte the hole for 4,1
distributer and turn the ol pump drivesha’
Daseeibutar.

2. Bizeribaiee held-dewn clamp and bale.

Tighten
#  Boltta 40N -mii0 b fr)
2 Distributor cap and attaching serews.
4 Wiring harness connectors at Lthe sidy of the
distributor.
5. Bpark plug wires and coil wire.
B. Mnegative battery cable.
¢ Chack the engine tirming.

-t

Cisassembly
Figures 13 and 14

4| Remeove or Digcanmact

*  Any vime the disteibotor i disassembled, (he
retaingt L3k fnust be replaced Do nou atiemp o
reuie the old recaingr.

L. Serews 1) and washers holding the cap 1o the
housing

2 Capiifrom the housing
® Place marki on the rawor and the howzicg

acsembly t& kv.p line up the rotar dur:ng
assemply

3 Rotar 131 From the shaft by lifting or proing
sieaight up

4 Bolipint13i from che skafi ;0

A Mark the shafl and drisen pear for reassamb]y

B Druve out the rall pin with & small punch
I Fegure 14)

Drivex gear 1141, wesher of tpring 1131, and spring

CELALCT Or tane washer (12)

B Shaf assembly from ihe housing (114,

Bk Lavrer £51 from the housing 111) ae follows:

L] ]

CAUTION: Wear eye protection when
tutting and removing spring steed
retainer clips as destribead In this
procedurs. If your eyes are mot
protected, flying metal pietes may cause
njury.

A Waat salety goggles.
B. Lse needle note pliers to bend twp cormers
upward on the fluted end of the rezainer.
C. Puil the retainer aff the center burhing.
Discard the retainer.
B. Shisld 5}
9 PFickypcoil conreceer from the module (101,
#  Lift the bocking 1B with a screwdriver.
10. Pigkupeoilr¥).
11 Twa screws holding the module ve 1he hovsing
12 Moduie i1y

https://wyw,boatmanuals.com/
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-,

CAE BACRINT SXREW

can

NOTON

EMAFT AXEIMELY
ELThIMEIN

$HIELE

K UFCON

"OLi FECL

MODULE WDNT SEREW
Mk TION CONTREL MEDULE
HQLISING

TaMG WalkER

- om w o | ] LI

F ull [T ]
b N = o

wWaALHLE

-t
]

EEIVL GLAR

EOLL PN
GREKET

-
| ]

M5 17T

L

Figure 4 - Remowing the Rofl Pire

ME 11748

inspect

Cap for eracke ar iiny holes  Replece the cap ifin is
damagsd atall.

2 Metal terminals in the cap for correeion  Scrape
them elegn with 8 knife or replace the cap

3. Fotor for wear or burning a4l the outer Lerminal
The presence of carban on the 1erminal indicate:
recer wexr and the nesd for replacemem

+ Shali for shafi-te-bushing loosentzs  [nser ke
shafiin the heasing I the 3halt wobkles. restace
the heuting and or shaf

i. Howeing far craciz ar damage

Figurg 13- Eigh1-Cyhmder Engeme Daributar Components

Mtasure

He=15 arce of pickup coil wizh an shmmerar
Connec: an ochmmeier L sather pickus ggil
l#dd and the housing at shown in Fogure 15
S1ep 1. The resding sheuld be infinite [ nos
replace the coif
Canrec: an ohznimeter to batk pickup ccil ieads
#s shewn in Figure 15 Sep 2 Fles tne ipads
by hand at 1he coil gnd the connector to locale
apy inkermitient open: The ohmmeter thould
rrad a consient unchanging value in vhe 300 10
1500 chrmerangs. If not, replace the coil

Azsembly
Frgures 13 and 16

| Istall or Conmect

NDTIC_E:_ Be sure 1o whorougkls coat 1he batepm
of the jgnitien module Failure 1o da so could
resull in hedl damage 1o the medule

Lubricate
Britem ¢f the medule and 1ne modale Tes: pag
in the hpusing with =silicame grease ar an
eQiv kel hegt wranefer substasice

feritizn medule 1100 1o the housing 141 weth twe

ILTEw§

https://wwam. beetimanuals.com/
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BAS 1HEIN

ok O

Figure 15- Testing the Mickup Coil

Fickup ool (7).

# Fit the tabh on the bottom of the coil inte the
anchor hele in the housing.

Fitkap cod] wiring connector to the module.

¢ Make surg the iocking tab is in place.

Shigld ra) ante cha caal.

Feczingr (31 onke the hauzing (Figure 163,

¥ Lieanew zquare retainer.

A Place the recaingr aver the center bushing
with the teath pointing upward.

E Place & 15 mwm 138 inch) secket head onre
the edge af the retpiner Keep the socker
cenwered on the recainer so the weh ara
nat dimaged Use a small hammer 1o 12p
the retainer evenly dvwn onlo the centar
bushing. When {nstalling the zgquare
retainer, make ture hath 1ee1h are reated
in the graove on the bushing

% The retainer should hold 1he ihield, picikua epil
and pole pirce firmliy.

Skalt ansembly () into the hauwsing 1112,

Tang washer t12), washer (131, gnd driven gear

14} pnbe the botlom of the shalt idicuributars far

six and eight-cylinder eneines!.

® Align the farks on the gdriven gear, housing,
and shalt assembly.

Roll ptn (15)into the pear.

& Spin the shalt and maks ture the tegth on the
shaft pesembly do net wouch the pele piecs.

Rator 11 onitn thee shigft.

4 Fit the tab in the rotor into the slot on the
ghaft.

1t Capi2ito the housing with screws and washers.

IGHITION CONTROL MODULE
Figure 12 item #10

=&
|__

Remave prDisconnect
Negative battery cable

th o a1, L4

-t

Both witt harness connecters at sige of the
distributer cap.

Two screws on the sides of the distribuor can
Digtributer eap and move L aside.

Wire connecior 3t wWfhution contrel medule

Two Screws attaching ignition contral medule ep
distributor base plate.

Ignitian control module

[ i

tmstall ar Conpect

& La g

&

NOTICE: Be gure 1w coat the Battam of madule
and rest pad on the housing with silicon grease or
an rquivalent heat transfer substance. Failure 1o
dir #a could result in heat damage 10 the moduie,

Ignition contrel meodule ta the hauking with twe
allaching serews.

Wire harness connestor fram pick o coil
Distributar cap and two attaching strews

Wiring harnes: connecters 81 the side ol the
distribegor

Negative batiery cab'e

IGNITION COIL
Figure 17

L

REemove or Disconnect

F I

]

Megative batters cable

Wiring eonnectors at the side of che cos!

Coil wire.

Surs holding the coil bracket and eaii Lo the

gngine

Ceil brackst and ¢oi!

¢ Dl and punch aut the twe Fvets 20-d.ng the
cail tg The bracket.

Cail fram 1he bracket.

Megsure

Retitiance of the ignition coil with an ohmmeter

+  LConnect the ohmmeter 44 thewn in Figure 17,
Step 1. Uae the high seale The reading shauld
be infinig. IT oot replace the oail.

- Connect Lhe ohmmeter as shown in Step 2.
Use v low seale. The reading should be very
low or tero. 1Mnot, replace the coil.

- Connect the shmmeter as chown in Step 3
Use tha Bigh scale. The meter should not read
infinite. If it does, replace the coil.

L &

Install or Connest

A replacement coil kit comes with two $£revws to
allach the cail wo the Brazher.

https://yyW.kQalsmnanuals.com/
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ON-BOARD SERVICE 7.4L B B.2L (MFI) -8

o

%"/r

A HAMMER
B 15mmiilin]i0CEET
£ ROUNDRETAINER

B S0uam: RITEINEE
¢ DETRIBUTOR CENTIE BUSHMG
IWiTHEUT GRSOVE)
F DS RIBSTOE CENTER BUSHING
it R GROOVE)
M5 1976E

Figure 16 - Reseaingr to Shielg Instalignon

4 SCRAPECLEANMNITAL GROUND

MS 13838

Figure 17 - Testing the ignitian Coil

Fd e

L ke wa

Coil to the bracke: with two screws

Coil bracke! tc the engine bracke: with studs and
TiEs

Coil wire

Wiring conneciors

Negative battery cable

IGNITION TIMING SET PROCEDURE

Igrition timing is contralled electronicaliy by the

IC medule and the ECM. There may be inttances
when ignition timing needs to be checked for
advancing or retarding

& I checking the IC circuit for proper advancing,
snould see approximately 15 w0 25 degree: of
advance at approximately 3000 RPM.

& [fchecking the KS svstem for retarding shouid see
azproximately 6 to 10 degrees of retard

® When engine is idling the timing will be
advansing up and down. Thi: is normal becauss
the ECM le controlling the timing for a emooth idle
condition

® [ichecking base timing. when MDTC too! or sean
Logi is swiicned 10 eervice mode. the iming wil] gD
to 10 degrees BTDC and ne: move with RPM
thange
NOTICE: Engine must be completely warmed up
and at nermal operating 1emparature

«| Install or Connect

! An Inguclive pick-up uming light to exlinder
numoer 1 ignition wire

2 A scan tool or Marine Diagmostie Trouble Code

tMBTCr ool 10 DLC

® I uking Maerine Diagnostic Trouble Code
(MDTC 1ool, manualiy adjust throttle e 1000
RPAl

*  With engine rumning, set Maring Diagnaostic
Trouble Code IMDTC! tool to service mode or
scan ool to set timing mode

NOTICE: The scan tool will not go into ser
timing mode ¢ DTC 42 iz get or if gngine speed
is above 1800 RPM

® Shine the timing light at the timing mark
sndicator lecated on the timing chain cover

NOTICE: See manufaciurer's specification for
liming =et specification

® lfadjusiment is needed. loosen disiributor hold
dowr boli

® Rotate distribotor to adive: timing

https://www boat-manuals.com/



10- 7.4L & A.2L (MFI) ON-BOARD SERVICE

Tighten

% Distributer hold dewn bolt to 40 N-m 30 s, [ )

*  Manually bring throtthe to idle

# Ent Marine Diggnostic Troobie Code (MDTE: tool
o7 5<an toal to aormal moge.

SPARK PLUG REPLACEMENT

Remove or Disconnect

-
1 Nsgutive batesy cable.
T Spark plug wires and boots.
* Turn each boot one-hall turn befors remaving
it.
% Labal the plug wires il the identification
numbers have worn off.
3 Spark piugs.

Eg Inspect
¥ Each piug for wear and gap

e+ Install or Connect
1. Spark plugs

Tighten
® PlugstcliNmell|b i

2 Wire and baar sssemblies  Reler 10 "Spark Plag
Wiring prd Boota” bafow Jor precaurions

I Negative basiery cable

SPARK PLUG WIRING AND BOQTS

Pracaution:

1 Twistboots ene-hall torn bi fore removing

2 When removing vne boot. §o net uke pliets or ather
taals that may tear thr boot,

4. Do not lerce ansthing between the wire and 1he
boot or though the silicone facket ¢f the wiring

4 Do not pull gn the wires to remove the boor. Pull
on the boot, or use 2 too! designed for this purpote.

5. Special care should be used when inctalling spark
plug boots 1o make sure Lhe mata] terminel within
the boon e Tully seated on the sperh plug termingl
and the boot has not maved on Lhe wire. 1 boat Lo
wiry movement has sccurred, the boot will give a
fant visual impression of being fully sented. A good
cheek o make sure the beots have been proparly
installed is to push sidewsys on tham I they have
been correctly installed, a sl bool with gnly
slight looseness will be ngted.
If the terminal has nat begn properly seated on the
epark plug, only the resistance of the rubber baat
will be felt when pushing sideways.

Replacemant

Wirt routing muet be kep1 intaer duning service
and followed exmeily whern wires hiave been
disconnected pr when replacement of the wires is
necessary. Failure to route the wires proper|y can lyad
to radip mojse and eressiicing of the plugs, or sharing
ol the leads 1o graund

FUEL SYSTEM

CAUTION;

#+ Toreduce the risk of fire and personat
Injury, relieve the fuel system pressurg
before serviting fusl system campanants.
s After rtliwina Wstem rRysure, a
small amount ¢f fuel may be released
when servicing fue! lines or ¢onnections.
To reduce the change of personal injury,
cover fug! line fittings with a shop towel
befere distconnecting to catch any fuel
that may leak cut. Place the towel in an
appreved container when disconmect is
completad,

FUEL CONTROL QN-BOARD SERVICE

The fallowing is general informazion required
when working on the fue! system

% Abwgys keep a dry chemical fire extinguizher
nenr \be work area.

& Fusl ppe flzings require aew O-rings when
asHebling.

* Do net replace fuel pipe with fuel hose

#  Alwavs blerd ofl Fuel pressure befors servicing
am [uel pyétam componen:s

#* Do noldo any repairs on the fusd svstem until
vou have read the instructions and checked e
ligures relating the repait.

4 Dhbserve al] novices and cautipns.

FUEL PRESSURE RELIEF PROCEDURE

Tool Reguired:
J 34730-1, Fuel Pressure Cege

Important

¥ Rfer b manyfacturer’s warnings and raoticas
before proceeding

1. Draconnect negative batters cable toaveid pessible
fut] discharge if an sccidental attemnpt iy made Lo
flart the engine

2  Looden fuel ller cap ta reiieve any tank vapor
Pressure,

https://www.boat-manuals.com/
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ON-BOARD SERVICE 7.4L & B.2L [MFI) -11

X Connest gage J 347301 to fur] preccure conneetor
essembly (Figure 22 item & 214
Wrap & shop towe] around fitting while connesting
EApEe Lo avoid spillage

4. Inaa!] bleed bose inte an approved fortaingr and
open valve to blend svsrem pressure Fusl
COnMECt[Ons are How Sale [OF $EMVIEINE

5. Drain any fuel retnaining in gage inwo an aporoved
containar.

FLAME ARRESTOR

4| Remove or Disconnect

1. Flame arresior relatning clamp
2. Hases from flame arrastor.
3 Tleme arrestor

E inspect

4 Flame grresior element fpr dust, diry, or waler
Repiace iTreguired

NOTICE: Fiame arresrior mar bt baTed, insiall
pe* manaiaciures :nsiractiens for correct asr
ditiribanon

++] Install or Canmect

! Flame arrestor waikreoile bogs
2 Flamearresor rezaining clemp to lame etreior,
3 Rosestofame srresisor

THRDTTLEBODY ASSEMBLY
Figures 718, 19 and 20

The thrattle body psse=mbly repair procedures
EGVET COTIpOmEn: TRRlacemen. wilth the unit on the
vehizie Moweser, thrailie body replacement Tepuings
thas 15& tomplite unil be remeved from the gng:ne

An #iakl digi1 pert adentifica;ion number e
stamped an ihe throsile body certing az shown in
Figure 3¢ Refer o 1hiz numbaer if servicing. or part
replocemeny it res . ~ed Fot identification of paris
during repaor. rifer w e dicaseembled view (Figurs
1B

Clean

9| Important

# Do not sosk the throttle bedy in cold
immeresion (vpe cleaner The thratile valves
have g Tactery 2pplied sealing compounc :DAG
material it applisd w oulside eden of gech
valve and throttie Borgi 1o prevent qip b_-_-p;l.g
a1 elesed thritlle Sireng zclversz er bruchire
will remove the maseris! Toeleas the 1hreile
bedy foiowing dizeseembly, use a spray 1vpe

cleaner suck as GM ME6-A or GO 1057828
Use 4 thop towel 1a remeve heavs dyposics

NOTICE: The TF sensor and [AC valie are
elecetical rompanents and shocld X 0T come ip
tomlacl with selvent at cleaner ws 1hey mayv be

damaged

Negative hatiery cable

Flame arresior,

Elxctrical cornectors fraom TF gensor and 1AC
valve

Throttle adjusier tothrotile body cable

Thraotile body g1eaching balts.

Threille body assembly and Nange gaske:.

% [Discerd gashkat.

Claan

NOTICE:  LUse care ir c‘u:-..-r.g wid gaskel
macerial frem machined aluminum sarfices ws
sharp tools maxy damagde sealing sorizees

E Rermove or Discamnect
1
%
3
4
E
&

¢ Gackhet sesling surfaces
fee] Installor Conneet

1  Thrattle bedy atsembly witk naw
2 Throtile bady attacking paiis.

famgi gathe:

Tighten

#  Throtide bady atlack:ns botr 1o 13 N m 111
e fu ).
1 Threule adjurier 1o throtde bod: eedie
Electrical eotmectors, TP senzcr aré JAC vaive
¥ Flame artestor.
£  Negative batierv cakle

Inspect

% With the engine QOFF."
throtlle [ever is frae.
Move thrortle lever to full tRragcle a=d
Telegsp.
Rar [AC valve pintle position.
A. Move throgole bever tlaghaly.
B. Steriand runenginc for five soconds
C. Turnignition “OFF" (o1 ten seconds
D Restart engine and theck for proper rdle
apetration.

check §o see that the

-1

idle Air Cantrod Valve Coolant Cover
Assembly
Figure 18 item #5%

w4 Remove or Discomnect

B Throttde body feam= ipLaie mandeld

https://www.boat-manuals.com/
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12- 241 B 8.2L (MFI) ON-EQARD SERVICE

L coveR.coram am

T3] SCREW . CLEAN &IR EOYTR ATTACHING
[3] sasurt-curan amcoven

] moov assemmy . Turotril

E SCREW - ALY COQANT {OVEL ATTALHING
T8 CMNGS. INE VALY AGTIMELY

VALVE ASSIBARLY -ADLE AIN CRNTROL (ad]

(5] $CMIW.1aC vALVE ATTACHING
(3] Coverasimmmr ACv-COOLANT

(i8] Gasr1T.IACY COOLANT COVIN TE THASTTLE AGDY

(e} seas.srame
[(AZ] Srnsos - THROTTLE POSITOM (TH)
[13] sCrEw - TF SIMSOR ATTALHANG

F3 12050

Figure 18- Throttie dody Asembly

https:/iwwy.Raakmanuals.com/
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1 THRQTTLE puDY ATAE MLy
§  AWWPPERN INYAK! BLiRLM)

L LRESF) |

Erguu; W - Throttie Body Aemoval

MF 1102835

Figure 20 - TRroH e Body demifcat.on
Reler ig "Thratthe Bedy Aeeembls

+
-
L}

Disasiemble

I

'
a.

IAC valve ascembly ahd gasker.
®  Dizeard gasker

[AC vaive cover assembly gerews.
Cover assembly and gaskel.

&  Discard gpasket.

Clezn and Inspect

Clean gushe sealing surface

Intpeet zaskel senling surface for corfotien or
damage thet wiuid canse 4 Jeak Replace cover
aesammbiy or thrarile body if necessar

o

Assamble

1
2
3

W chver gaskes
Cover agzemialy
Cover screns

4.

Tighten

# 1AC valve cover serews 10 32 Nom 220
imk

E Measure
ifinstalling & new 1AL valve)

® Thetance berween tip of IAC valve pinsjr and
mounting surface
- If greater than 28 mm., use finter pressyre
1o Blowly relract the pintle Tihe faree
required to reiracy the pintle of 3 mag
vilve will mer cavse damage to the vpive,
TAC valve assembly with new O-ring

@ Tighten
*  Atarhing serew gasembliet 10 32 N om PG ig

in.l

INTAKE PLENUM (Upper Intake Sertion)
Figure 22 item #3

x| Remove or Disconnect

TF 3

T im da

Negative Battery cable

Throtile caiie from throttie bod,
Elesirical eanneciians fram

* ECM J1"2nd )2 rgnmectars
*  Knock senspr module.

® TFsensar

" 1A vglve

¥ MAP asnsor

*  1AT tensor.

Vaeuam bose wo [ue! prezsure repzlatar
Plenum rezairing bahs

In:ake glemum

NOTICE: Caution must be akea whern Rene:ing
the intake plemum. not to damage the plemy= s
lowtr imahe mating rurfaces and 1he throisie body
mating surface  Aise. alier manifsid har beer
remaved, covers must be installed over exposed
lower intake manifold parts 1o prevent gmy foreign
materia] fram entering the engine and CAUSINE
SETIOUS CAMage

M pleram is to Br replaced, remove atached

COMPRnEnts gecording 10 proceduresr outiined o
that cartlion

Gatke! and Chring se8ls

Clean

NOTICE, “Wren c'iear.jr,g the ple=um. eactiorn
mki2l be 15ken beepuse the plenym is made af
aluranum Do X pouge gachet ar O-ring ceal
SUTIACES OF Ule pos T wire brush

https://wwwibeadsma&nuals.com/



- 2.4L & B.2L (MFI) ON-BQARD SERVICE

] i gasket surfaces of ald gasket and O-ring seals.
¥ Interior of plenum ol any Hudge or oil build up.
«  LUse spray carburetor cleans:s that does not
eerain methyl Gthy]l ketone, an extremely
SLTGNE 530%2R%, L i5 Not neceksary for this 1pe
of deposiy.

Impartant

4 Do Not soak intahe planum in any liguid cleaner
of selvent if any compansnts are siill attached, as
damagfe may resuft te the componemy.

MOTICE: In gither case whether uking @ new or
uted plenum, follow thess inspestion procedures.

inspact

® Enteire plenum mating surfaces for burrs and
Maws

# FErntire plenom for poresity ismal] heles in catting
dye (o manufactere Maws),

¢ Entire plenum fer cracks caused from
manofaetoring Naw or handling

=+ +| Install or {onnect

1. Lubrizzte O.ring seals with light graase.

2. Oering 3ealyin bower intake Q-ring grooves.

3. Plenum on lawer intgke being careful net to move
Chring sedls owl of grooves

Important

*  Lightly teal tnreads ard ghadt of baliz wizk ar
anl-bélze compaund

4 Ailplenum reraining bolee

@Bﬂghun
7 Boltsra 140 Nm 1124 b in ) in sequence as

shown in Figure 21,

% Vauum hote to fusl pressure regulator.
8. Electrical connectors Lo

4 Knpoek senser moduyle.

* TP sensor.

* JAC valve.

& MAFsensor.

¢ [AT sanser.

¢ ECMJ1"and “J2"connectors.
7, Thrattle cable o thrattle body.
B Negative battery cable.

FUEL RAIL ASSEMALY
Figures 22 and 2}

The fust rails shogld be temoved as an afsembly
with the inpectars attached. Names of compantnt parts
»ili be found an the numberad list that sccompanies
the disesiembled view (Figure 221

T Vﬁfﬁ\
al 4
" /
:h _}/

KA

Figure 21 - Bolt Tightening Sequance
NOTICE:

® Lk core in removing the fot! rail assembly w
prevent damage bo the injector tlecirical conaector
erminals and the injertor spray taps.

#* When remaved, sugzpoct the rail o aveid
damaging its companentd

¢ Preveni din and ather cantzming=:4 from
enlesing apen dnfe and pazsages Finung: should
be capped and hales piugged, during servicing

Clean

" Belore removal, the fuel rail assembly mav be
cleazed with & gpras tvpe engine fleaner, GM
A-30A wr equivalent, following package
IRELIUCTIONS

CAUTION: Safety glasses must be womn
when using compressed air 25 flying dirg
partitles may cause eye injury,

* Where injecrerr fit inta intake marifatd, use
campressed air to blow put gire from dreund
injertors befors removing

v Remave ar Disconnet

CAUTION: To reduce the risk of fire ard
parsaral injury, relieve the fuel system
pressure before servicing the fuel system
{OMpeNeEnts.

egalive battery cable

2. Relieve {uel gvstem prassure.
+  Rederto the "Fuel Pressure Relisf Procedore -
&  Furel pressute connectet astembly ik losaved on

right side rail in centar of fuel rail.

3 intake plenum following the procedyres outlined
inthis section.

4. Fuel irley lipe, hold fitting in rajl »itk wreach o
kesn from furming

5. Fueloutler fitting a1 pressurs regulaer

* Hold pressure regulaior with wrench o keep
[rem turning end damagiog

https://www.boat-manuals.com/
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1E- 7.4L L B.2L {MF} DN-BEDARD SERVICE

T FARSSUNE ARG A TOR ASEMBLT
I MFIWICTON ASSEMELT
51905

|

B

L)

Figure 23 - Fuel Rl dssembly

Relaining screw far pressure reguiator and

BrE3FUre regulatar.

Eleetrical tennector fram injectors.

% To release glectrical connector from injecior.
iqueeze o0 metal loop with thumb and gl
connector from imecior.

Move wire harness out of way

Frour artaching serews for fuel rail.

10, Fuel rails at an assembly with injectors
Il. Injectors frem rails, follew procedure for smjeetar

removal i this sestiop

12 Retairing strews for fuslrall jumper line.
13 Twittand removy jumper line from rail

Clean and Inspect

The fuel rail ageemhly with a spray tvpse cleaner,
GM X-30A or equivalent, failowing package
impiruetiens Do Not sogk fuel rails in liguiéd
cledaning salven:,

Inyector bores and fuef ling connecter horee for
nicks, burts or corrosien, tlean lightly with emery
cloth in a radial matian.

Lubricate rew O-ring seels and insia!l on rgit
Jumnper line ends.

Rzil jummper [ine in rails, |eog side ofjumper ta 1et
rail

Jumper line atiaching jorews

Tighten

®  Fuel rail jumper line attaching serews 1o 7.0
NmiG2 e, in

Lubrieste injector O-ring seals 2hd jnetali

injectors fallowing mjecior insteilation procedure

eutlined in this section.

Futl rails 85 an astumbly with injectors an te

imtake manifald.

# Ilinjectors are lined up proper |y thes will alige
into plece.

& Pusk gently and even®y o rail o sat imecinrs
all the way inte Lheir bares

Fuelrails attaching serews

Tighten

®  Fuel rail gitackhing bolts o 100 ~.m 186 |b.
.l

[njecior electrical connectors and seeure haraess in

place.

Lubricate new O-ring seal on pressuré regulater

and ingtall pressyre regulater

Pressure regulator grraching serew

Tighten

*  Fresiure tegulatar srack:ng acoew 10 5 5
Xomidd b in

Lubricate new O-ring 2eal on pressure reguiaser

outles Giling and tightes fitirg. careful not ta

Ewidt regulatgr

E_.'.ﬂ Tighten
&  Fue! regulaier cpnnection to 175 5 m 113 Ih

.

% O.ring seal grooves ¢n fuel line cennectgry, 11 Inletfuel line.

pressyre regulator Grings. and injuctors. 12. Intake pisnum follewihg procedurss o this
secelon,
i Install or Conmect 13. Negative battary cable.
e 14. Bleed Tuel svatem by eycling key 05" and "OFF"

NOTICE: To prevent leakage and the Fik of fire a few rimes with engine "OFF -

all O-ring seals need 16 be reploced W insure

 sealin Inspect
prope o ®  Turn ignition switch to the "ON™ position for two
LUBRICATE: Al O.ring seals need to be seconds, then tyrn to the "OFF™ position for ten

tubricated wich enging oil prios ta assemhbly

https://wyyw.b

stcomds. Again turn 1o “OM” position and check
ior fuel leaks
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DN-BOARD SERVICE 7.8 & B.2L IME) .47

MF1195-45

Figuwre 24 - injectar Chp Removal

RAP A THE &b

FU

Figure 25 - MF Furirgector and Aetainer £hp
ELINJECTORS

Figures 24, 25 and 26

NOTICE:  L'se care in TEmQving injeelors 1o
preveni damage io the ingeeiar elecirical connesar
pins or the {=iecior tpreveips  The fuel injecror if
SETWICED B3 & coompiete BFFEMBIY only. Simee it e
ar lecitica. camponent. Da Wot immerte it :nany
¢leanmr,

»+| Remove or Disconnect
I, Megauive battery cable.
2 Relieve fogl Evetem pressure.

®  HRefer1othe "Fuel Pressure Reliel Procedyre
[ntake planum following procedures in this
ELTION.
Fuel rail assembiv following procedure:s in this
k=4 [u] ]

Disassemble

Eelcare injecior elip by shding ofF iryector ‘Figare
a0,

MFTinjeciar Jrar rail

injector O-ring seals rom botk end: of jrjectar and
gitcard

W JECTON ASLIMAELY - FLIEL

FAET WUMELR [DENTIFICATICHY

BULD DT COLF

MOMT W - PAN-BEPTIO M B TOC. N, BEC
Dar

YEAR

m g M ow O ow

MP 1Ak

3

Figure 26 . injector Part Number Lockiion

Injector rgtainer clip fram rail

E Ciean and Inspect

i

Injesior bares in fuel radl and inteke manda'd for
nickd. Burrs or corroticon damage, iF eevere reniaes
Civan bghuly with efnery clozh ip a radiai motjon
lzjectar Q.ring eeal grooves For nicks. Burrs or
tarrosion replace mmiector if damaged ©lea= witk
Epray tleantr and wipe clean groove wis= Jirt Tree
tlock

Do Not uke abrasive materials ar wire brush oo
injectare. They are piaieg with ar anti.corrpsine
materigl.

m important

When ordering individuml replacemer: fuel
injeclert, de sure o orgder 1he identical part
rymbat that is inseribed on the old infectar

Assemble

La b

L

Lubricaie new injector O-ring seals with e=gine oi)
and instel] an injector

Soew Tainer ¢lip ome ingector

+IF) fuel imjector atsemibis into fuel raii imjector
tockel wizh electricai connecior facing cotware
SR p revacher elip inig graoves an fue! rail

https://wwv&.'l%‘o"é?f"'rﬁa”r:hals.com/



18- 1AL & B.2L (MFI) ON-BCARD SERVICE

L] BLIMP §tLET
(Y0 FUEL FILTEA]

PUMP ELECTRICEL
COMWICTON

W Om g Tury

e""‘q..____-‘-h
PLIMPEBMLLY

Figurg 27 = Fusl Pump

Mk TISES

= IMstall or Connect

1. Fus! rail assembly follewing procedures in tinis
1eCLIOn

? Imtake plenum following procedures im 1kis
tection.

3. Negelive battary cable.

FUEL PUMP
Figure 27

¥ 2 Impartant

¥ Fusl pressure munt be ralieved before sarvicing the
fuel pump.

* Reler to "Fuel Pressure Relief Proredure.”

+ Remoave or Disconnact

Negatve baltery cable.

Fusl pump electrical connecter.
Inlet ard autben fuel Muings
Vapor return line Gitting
Fuelpump

I

LA b ek 3

NOTICE: Make sure to replese the Tuel pump
with the idereical pari nemiorr

FL1&E™M

Figura 18 - Fust Purnp Relay

=« Install or Connect

Furlpump

YVapar return line fitting

iniet and autled fyel frrings

Fuel pump electirical cotinecter.

Neganve patiery cable

With exgine "OFF " eyecle igahtisn "QXN" then
TOFF” wetdl fael lines are primed. and check far
ltaka

FUEL PUMP RELAY
Figura 28

LT Lf BT

=+ Rermawve of Discanfgct

I Rewainer ifinstalied
€ Fuslpumprelayelecrrical cannesiar
3 Fu#l pumprela

¥ | Important

-
. he fual pump relav i3 an elactrical
compenent D not soak in anv liguid civaner
ot k¢ vent, damage may rasult.

| Install o Connect

1. Fusipump relax.
2  Fusel pump relay rlectrical cannecior.
3  Retainer.

IN-LINE FUEL FILTER
Figure 29

9| Important

% Fuel pressare must be relicypd before sefuicing 1he
fuel filter Refer ta "Fuel Prassure Eelitf
Procedurs

https://www.boat-manuals.com/
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ON-BOARD SERVICE 7.4L & 8.2L (MF1) .18

HE 15480

Figure 259 = In-Line Fuel Filger

++| Remove or Disconnect
Fuel line liztings
Clampbeitandelams

Inspect

‘w5 "

In-line fue! filter. for being plugged or
contamirated 1IfTher is plugped or comtaminated
repiace filtar

«| Install or Connect

1. Clampand clemp bolt

2. Fuelline nuts to fiter

3 With engine "OFF" evele ip=izion switeh “ON
thes "OFF™ un:il fuel lines gre primed then check
for leaks

WATER SEPARATOR

When 51 iz meceszary 1o change waler separator,
follew manufaczures's recommendss srocedure.

V| Important

& Fuel system neede to be primed and air bled out of
linez before engine is s1aried With engine "OFF"
evele ignition switch "OXN" 1hen "OFF" until
pressure is buil back up in fuel svetem.

FUEL PRESSURE REGULATOR ASSEMBLY
Figure 30

V| Important

B The pressure reguiater i gerviced = a complete
gssembly only
-¢| Remove or Disconnect

| Megetive bastery cable
PoOoRtligve fael svetem preceure

1 vaQUUM FITTING
1  SCRIEN
¥} FUELCJTEET

P 1751
Figure 30 - Fue! Pressure Regulezor

® Refer tothe "Fue! Pressure Relie! Procedere ™

Vacuum hose from regulator

Fuel sutle: line nut

® LUseback up wrench te hold srezeure regulalor
ta keep from turning and damase

® Discard outlet line nut O-ring

5 Pressure regulater attaching screw

Prestare regulatsr from fue! rail

Preesure reguletor O-ring and discard

¥| Inspect

The fuel input port of the pressure regulator may
eoniain & filter screen  Inspect the screen for dirs
and debris. If dirty, use a pick to remove filter
screen and discard. Replace with new filter screen
supplied in service package.

£

A

iTa

++| Install or Connect

1 Lubricate new fuel pressure regulator O-ring with
tlean engine oil and ins1all on regulator

2 Puch pressure regulater into rail

3 Pressure regulator antaching screw
¢ Fingertighten only

4 Lubricate new outle: line O-ring and inzall on end
el line

3 Cutlet line aesemiiy with nut i:
Fégulatar
®  Fingertightenonl

Areddure

https://wwase. beat:manuals.com/



20 7.4L & 3.2 (MF)) ON-BOARD SERVICE

Tighten

* Pressure regulator attaching screw to 9 %

Xmid4 b in
*  Outlel line nat regulator ke 175 ¥ m 13 b
fi.]. '
Lse backup wrench to keep prutsure
regutaior frem curning and damage.
b Vacuum ling 1o pressure regulator.
T. MNegative batiary cable.

Inspect

® Turn ignitien awitch o "ON" pasition fpr two
1econds, then turn to the "OFF" posation for tan
geconds.  Again rurn to "ON™ pasition and check
for fuei leaks.

FUEL FRESSURE CONNECTOR ASSEMBLY
Figure 22 itern 321

Clean

¥ Area around fuel pressure connection with O3
X-304 or equiva lear

+=+| Remove gr Disconnect

1. Negative batiery cable
2. Reiligve futlsystem presrure.

&  Rafer tothe “Fuel Pressure Relief Procedure ©
3. Fuel pratsure connecrion and seal

| Install ar Connect

I Mew seal on fusl pressure conmection.
#  Fuel pressura connection in fuel rail.

Tighten

% Fuel pressare tonmesiion to 13 Wom ¢]15 b
im. ).
8 Negative battary cabls,

E Inspect

®  Turp iprition ewitch po the "OX™ position for two
seconds, then turn ko the "OFF" pasition for ten
secends, Again turn the "ONT pasition, and check
far fuel leaks.

TORQUE SPECIFICATIONS

Dietributor Hald Down
Eﬂllfl‘l‘l‘il‘ii--""

Engine Coolant Temperaturs
1ECTI Sentar A ==y

Engine Control Module
tECM)

400N mi30b Rt
120N .m0l ind

100-14.0 X.m 133
1241k in1

LA L I e

Fuel Prassurs

CORDBETOY » v vavunas 153 5miI115 0k omt

Fuel Pressure Reguiator
Movnt Boll L. nvae.-
Fuel Fressure Regulator
QutlerLine Xet ... ..
Fuel Rail Attaching
Balts .. vinunnnns
Fuel Rail Jumper Ling
AttathingBolts . w4
Idle Air Control (LACY Valve
Coolant Cover Bolex ...
Idie At Coneral {TAC] Valvr
Attaching Serews ... .
Intake Air Temperature AT
SHOMOT s rrnraa e
Intake Plenum Mount
Bolts socrrnrnanan
Hnock Sensor (KS)

9.5 X miBdIb :r .
178 Nm 13 b. £z
1005 miBELL in |
TONmMIE2 T in
2N mi2R b in.t
AN -mB b in |
150N milt b ¢ |
N mibIb.fus

150220 % m 111-18
Ib. i b

Y I F4

MAP Sengar Attaching
Bolls vuceeinaras. 5070 N-mad.E2 L

in.l

150 milllb %

150X mr11ib (L

SparkPOES cvavuanna
Treottle Body Asternhly
Throtzie Pagizion TP Senzor

Attaching Screws ... .

ENGINE WIRING

20X milBlb in.

When 11 is necessary to move any of the wiring,
whether to Ll wires away [rem their harnesses or
TievE NArMESIed T3 rench oM Companent, Take care
thas all wiring is repiaced in it origingl PokLLion and
all harmesaes are rauted correctly. Ifelips or retainery
break. replace them  Electrieat problems can rasql:
from wiring or harneeses beroming [sose and moving
from their erginal positiens or frem being rerouted
Far wire repair see gereral seetion

Metri-Pack Series 150 Terminals
Figura 31

Some ECM harn#at conmeciort sontain terminats
called Matri-Pack cFigure 311 These are used at 5ome
of the senkors and the distributor eonnector.

Mutct-Pack terminaly are also called ~Pull-to-
Seav” ierminaly because to install & terminal on &
wire. the wire i1 firgt inserted through the seal t5) and
tonmecror (4. The terminad is then crimpad on the
wite, and the terminal pulled back into the connescet
ta seat it in plase.

To remaove o terminal:

1. Slide the seal back on the wira.

2 lnsert tool (3} BT-8446, J 35685, or squivalent
as yhown in ingert "A” and "R" to releasy the
terminal loeking tang 120

3. Pueh the wire and terminal out thraugh the
fonmestar

oq;-ﬂmanuals.com/

https://\WWLRS

r

JF NN ooy oddyydoyoyIysy ooy ioroyorryiyoyoyrxoii



PR R FIDIIFIDBRIFIFIFRIRIIRFTTTFIIIFIINRIRFRRIAI RGN

DN-BOARD SERVICE 7.4L & B.2L {MFI) .21

r——------------h_--ﬁ

&

- W ek o o o —

t. METLPALE SEMLE
TR FIMALE TERMINAL
2.  LDCKING TanG

]

--————F---h'ﬁ

A
h_lllr"'--.
7

--ﬂ---h-h----hJ

| i Il L
W el s e o s e

1 TOOL,JS5A Om k¥ paks
d. COWNILTOA RODY

5. ral 2580

"1

Figure 31 - MetroPack Series 150 Termina' Remmoval

WALT
LHNECTOR
T

WLL{
CCHMHECTON
1oor

1.

OPIN SECOMOAEY LOCE MEWNGE O LONNECTON

I

7

-=:n:=! a—

AEMDWE YERNMINAL USIMG TOGE

MU TR
ELLLASE

TERMIN A, MEM3LAL TQOL
FIETAY 5 DA% Qo KT dL-a

CUT W iRL aARALILATLLY BEHING Cd BLL BEAL

EEM ol TERMMNAL

A BUF REWy SLAL DNTO Wik|

B ETRIPE e [27] OF MSLILETION PROM iR
C. ERIMEP TEARINAL OWER WIRE AND SL4L

:“_-Eﬁ%- SLiL

PUSH TERMINLL AN 0N NICTEH
ENGAGE LOCKEING TANEGE

L

CLOSL SECONDARY LOCK HINGE HRL11 %

Figure 1 < Weather-Fadk Terming" Regdir

If the terminal is bring reused. reehape the
lacking tang (25

Weather-Pack Conmectors
Figure 32

Figure 32 shows 8 Weather-Pack romneqior aad
the toal L] 28742, BT.B234. A of equivalent) required tp
werviee il This taol i3 ueed 1o remove the pin ang
tleeve terminaly i 1ecminal rempval it anempted
wilhout using the Epetial toal required. there 12 a good
chance that the terminal will be berz or deformed. and
unlike sandard biade type 1ermanale. shese terminals
eznnol ke sirdiphtened onee they are soent

Make cetiain thae the ronmeciore are properly
stated and all af the sealing rings in piace when
tettactang leads The hinge-type fiap presides a
tecondary locaing leature for 1he connector it
impravez \he ¢onnerier reliahility by retaining the
termingle af the small werminal lock 1angs are mat
posiianed properly

Weather-Pack conneciions eannot be replaced ik
slandard commections. Enstructions arg provided with
Weather -Pach ¢onnecter angd Lerminal packages

Micre-Pack 100°W Series Connectars
Figqure 33

The harness connetiors used with the ECM ~J1°
and "JE" commesior 15 & Mierg-Pack 100°W Series. Iis
ated far ivs rugpedized consiruction. ran cerry more
¢urrent, and good sealing ability. The conmector is
made up of five different paris, refer 1o Figpure A
Ltrain Relief 111, Seal §21, Connec:or 31 ingex Cover
di, gnd Terminale. not thown

https://wwyy; bealsin@nuals.com/



22 TALR 8.2L {MFI) ON-BOARD $ERVICE

Disassembly

e 4

femave or Disronnget

1
2

(] ]

o m

Negative battery cable.
Caorrecter from ECM by 1ifting up lock tab with
thurmk and pulling on connector body

Inspect

% Check strain reliel for being crached or lock
tabdamaged.
# Check index ¢over for baing rracked
& Check seal for being tora, twisied, or gyt of
shaps from improper installation,
®  Chack terminale for being correded. out of
pukition, beny, of stretchaed cut.
L'se 3 wire gauge 038 for checking
terming] [aterngl fic. Wire gauge shoyld
slide with smagth feel and not be loose

NOTICE: If veu are only going to jus; clean
terminals egmplete disassembly is nel pecassary.
Remove index cover [4] from eonnesior by pushing
in on Tan C on both sides and sliding /T cover
Care must be taken noL to move tefMinals ous of
chesr petitton. The index cover leeks the terminals
i position If repair or replacement of paris is
negded DO NOT remove index cover at this tims

With small serewdriver move Tabs & gn pirarn
rellef {11 ta unleck pasitien.

Upen strain relisfas in Figure B.

Release Tats B iFigurg €1 on canmgetor (31 B
PushiRg inward with both thumis or small
sergwdriver.

Fush Tabs B through strain raliaf (11 with thutmbs
ar small serewdriver while in eeleased pasitien.

¥ | Important

& Where there argnt wirkE in etrain relief amall
plugs are installed DO XOT lose the plugs,
they are important to help keep connectpr
ascembly spaled.

Remove plugs where there {107t 4y wires.
Slide mrain relief off of seal and back ¢n wires
Slide seal ofT of connector and back on wires.

m Important

® Ty inture proper engine operation after repair
af conrector assembly, wires must be in propar
tonnector location  Before removing index
covdt note il Lherd are any wires of the jame
eolos. Mark these wires from the locacion 1hat
hey were removed  For the remairing wires
their localion can be found by referting to
"ECM Compenent Connectar Wgeniification™ in

"lHagnosis™ section The btrein rg|jaf ;s
numbered for identifving wire loeztion

10 Index caver {4) by pukhing in on Taes C with ;mal|

serpw driver.

¥]. Terminals by pulting outl of cannec:gr
12. Seal from wires.
13 Strain raliel from wires.

E Clean and Inspect

%  Terminaly for corrosion.
Use spray #lectrical contact eleaner.

#  Lotte crimps on tetminals.

% Broken wires st Lerminals.
NOTICE: For terminal replacement refer 1o
inslructions found with terminal resair his and
CTimper Loal.

Assembly

=+ fnstall or Commect

1. Aligr index cover (37 on carmector 31 and lock inte

2

m oo

4

Poitian, make sure Taks C are locked.

Align seal t2kon connectar (3! and slide a'1 zhe way

=] p]

¢ DO NOT innall strain relisf 111 ono earsector
131 vet.

One wire with terminal inmalled, threogh itramn

reliel111in location that it was remeoves

*  Start with lewest numbered wire sesitien for
thal conoector

Termizal threugh imal 121, comnecior 13, and ime

mndex cover () urtil et tocks in place.

femaining wires one at a ti=e der zame mer=od

#  heep wirkh siraigh:

¢ DO NOT Kink wires

Strainralief{11on to sezl |2 and compector ¢ 31

Letk Tabs B into mrain relief1])

Flugs inta strain relief whers there aren't any

wires,

Fold strain relief {11 togecher and lock Taba A

10. Connsetor wasembly tg ECM.
11. Negative baptary terminal.

https://vmyvﬂggﬁt;rnanuals.com/
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1 §TRE'w NEL-EF 1 ECONNICTORE
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T8! FUEL METERING SYSTEM -1

FUEL METERING SYSTEM
THROTTLE BODY INJECTION (TBI)

CONTENTS

'E.f“ﬂ1m’$ﬂiﬂtiﬂﬂ LR N AR R Flﬂ."’1
PUMPGI wuusubrrasnaassanns Page-1
Modes CIOPAFRLISN .. urrnsrasnas Paged

i-t-nl'til'thﬂdl R EE R e Flﬂ'!'1
Lwar Flpsd Mode LR N W e Pﬂ"’
Run Mot Am s mFF RN ETTA R A PI“-‘
AccHerationMode ... 0 inaa Maged
Fosl et Mode ..va-ciiaran Paget

RPM ReductionMade . ...00... Paged
GENERAL DESCRIFTION
FURPOSE

Tht funtuen af the foe] metering sysm is 1o
deliver the eorrect amount of fye! to the enpine under
wll sperating eoadivions. Fuel is deliversd by the
Throttle Body Funl lnjestion (TET) wnit, which i3
eomtrolled by the ECM.

MODES OF OPERATION

The ECM looks at voliapes from several semsors
determmine bow much fusl Lo give the sngine. Thae fuel
is delivered under ont o s4veral conditians, called
"modns." Al the modes are contretled by the ECM and
are daserlbud below.

Starting Mode

What the igsition switeh 35 turned to the crank
position, Lhe ECM rurma DN " tha fue] pump relay and
the fuel pemp builds up prassure. The ECM then
checks the Eogice Coolpnt Temperaturs (ECT) sensor
wnd Throttle Petition (TF] sensor and derermines the
Froper airfue] radke for sterting. The ECM controls
the amount &f fue! delivered in the Stirng Sode by
shanging bow long the injectors are turned "ON" wnd
"OFF." Thic is deme by “polsing™ the injectors for very
shart gmes.

Clear laod Mpde

N the shgine flopda, it ean be cleared by opening
the throttle i 5% of its wravel, The ECM then shyrs
dovn tha fusl injectars o o fusl i3 defivered The
ECM holdy this njeetor race a3 Jong 43 the throttle
ctave kt TE%, and the engine speed is belew 400 RPM
Il the thrattle position becomes slightly greater than
15%, or pleghtly leks than 785 the ECM rerurns to the
Farting mode.

Fuel Mazeriteg Syvtern Components ... Page?
Fuel Supply Components (Typical]l ... Paped
Fuel Pump Electrical Cinuil wuvueeess Page2
Fu.llnjmﬂ" FA NN FFFR Sk F‘lgh!
P‘MHUF'I Hliulltﬂ-'l' -'n.i:lll'nh-rr PO R Fﬂg"s
Trhromle Body Fuel injrstion
{Tll:lul'lll + FhE &N FFE b dds smyy F‘II;I'-E
K¢ Air Carrtrod (L&C) Valve weuw.. Paged

Rur Mode

When the etygine i first stared and RPY is above
4400, the syatem operates in the Run Mode. The ECM
will calouiate thr desired airffuel ratio based on thess
ECM inputs: RFM, Manifeld Abpolute Pressure
(MAP) sensor, and Engine Coniani Tempersture
{ECT) yensor. Higher sogins load (from MAF) and
eulder ungine wmperature (fom ECT) requires more
fuel, or & richer airMuel ratig.

Afceleration Mods

The ECM looks at rapid chanpes in Throeitle
Fosltion [TF) sensor and mandfold pressure (MAP),
&ng provides sxtra fue] by Increasing the injector pulse
weidth.

Fuel Cuteff Mode

Ko Tonl is delivered by the igjstter when the
ignition "OFF." to preveni dieseling. Also, far! pulses
are not delivered i the ECM reseives no digtributar
reference pulsss, which means ths anglar is nee
running. Thbe fuel suted mode is i3 enabled at high
aagine RFM, a3 an overipesd proteciion for the engine.
When cotef iy in effact due 1o high RFM, injector
Folses will resume after engine RPA drops balow Lhe
wcimmpm OEM RPM checification (rev. limit).

RPM Reduction Made

The ECM recognizes change of ptare in & dizcrote
switch inpay thet ddencifies an abparmal ondition
that may affss: proper engine oparation.

As an tngine protaction featitre, RPA reguction
mode wliows normal fuel injection wp 1o OEM
Spertifieations (approximataly 2000 RPN

TR0 WA RINE {YED
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2~ TRIFUEL METERING SYSTEM

Abovy the OEMN specilied RPM iimit, Fusl dalivery is
limitad to half the fuel injaetors until the angine drops
below 1200 RPM. Thean nermal engine operation is
restored uatil RPN Lmit is pxceeded.

This frature aflows meneuverability of the boat
while semoving the possibiliy of kigh engine ipasd
operatisn until the problem ic cortacted

FUEL METERING SYSTEM COMPONENTS
Figure 1

The fusl metering system (Figure 1] is mads up of
thw following pasty:
» Fuel sopply compenents (fusl tank, pump,
lines, waLer separator).
&  Foel pump lectrizal sireult
¢ Throtils body assembiy, Including:
Fuel lnfeetars.
Pressure reguiater mesemily .
Idle Adr Contes] (LAC) valve.
Throttle Position (TF) sensar.

FUEL SUPPLY COMPONENTS (TYPICAL)

The del supply is starwd in the furl tank. An
electric fuel pump (Figurs 2), located pear the water
stparstor pembly, pumps Fual threugh az in-line fuel
flter to the threttle body assembiy. The pump is
desigeed 2 provide fael 3t 4 pressurs grenter than is
neaded by the injectars. The pressure rwgulator, part
of the throtile body atkemble keeps fuel avallabie to
the injectors at & te@ulated pressure. Unused furl s
retigrmed to the fuel tank by separate line.

FUEL PUMP ELECTRICAL CIRCLIT

When the ignition switch is turned "0 " the ECM
turns the Musl pump reley "DON" for twe seconds
caosing the fusl pump to pressurize the MEFI fux!
Tystem,

When the lgnitias cwiesk i pgrned 0 the crank
povition, the ECM turms thy fua! pump relay “0O8™
eauping the fuel pump to run, :

If the ECM dows not receive ignitiss eafatence
pulses (aaging erankisg ar rgnaingd, it shuts “OFF"
the Ml pamp relay, eansing che fus] pump to stop.

An iveperative fon] pump raliy can remult in an
“Engine Crazks But Won't Run® sandition.

Futl Injectars
Figure 3

Toe MEF] injactor assambly is & selencid-operated
derice, controlled by the ECM, that meters preqsurized
fae] v inteles manifold. The ECM pnprpizes the
injector slencid, which gpens 2 ball vaive, allowwng

fuel & flow past the ball valve, und through 3 recessed
flow dirsctar plate.

1381 malNE [TH?

WATIR

ZIrARATOR I
— FULL
MNP ThkRL

*
HIlL
HLTER
T PRESILRE
REGLHLATOR

Figure 1+ Fyel Mitering Syrtem [Typecal)

rl\\- PLUNE QUTLET

(T FuEL FOLTER)

LM ELTETRACRL
CONNICTN

He b 10N -

LR BT RL ]

Figure £ - Electriz Futl Pump
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4- TBI FUEL METERING SYSTEM

G
1 PRESSUREREGULATOR € Wi Moots)

7 PUELBUECTOR D BT RALM L stmacy
3 futsuecTon ¢ [RISSURE REGULATOR
4. JEnGTLESODY P FUEL RETURN TO TANK
A FUEL FROM PUMP G THROTTLE VALVE

I L P 0320-5Y

Figure & - Fuel Flow Diagram

1 TERMINAL MNS 3 SPRING
x RemARLTne & PINTLE
3 STATOR ASSEMBLY 7 LEAD SCREW

d EOTOR ASSEMELY gF0533-A%

C-AING - LAC VALVE

CEMEW ASSEMELY - LAC VALVE ATTACHING
DISTANCE OF FINTLE EXTENSION
DAAMETER OF PIKTLE

- e

LFA220-4%

Figure - Flange Mounted Type 1AC Vaive

FULL METER COVER & BOD™ ASSEMBLIES

THROTTLE BODY ASSEMLEY

DL AWK COMNTROL (1AL vALYT ASETWBLY

FILTERED RIRINLET

FINTLE

THROTTLE WALWVE

gm&;ﬂl“ = FOR EMGIME O EMISSION
EFOI1S-5Y

o Nn & B W

Figure 7 - Idle Air Control (JAC) Valve Assembly
[Typical Thraad Mourtad)

The LAC valve, mounted in the throttle body,
eontrols bypass alr around the throttle vaives (Figure
8. By moving a conical valve known as a pintle, [N,
tewards the seat (to decrease mir flow): or OUT, away
from the seat (to ineresse wir flow), & coatrolied
dmoifit of ai- maves around the throttle valve. T RPM
is oo low, more air is bypassed around the throttle
valve ta imcrease it. [f BPM is too high, less air i3
bypaseed around the thrattle valve to decrease it.

Figure 8 - LAC Valve Air Flow Diagram

The ECM moves the LAC valve in small steps.
These can be measured by scan toal test equipment,
which plugs into the Data Link Connector (DLC).

During idle, the proper position of the LAC valve is
caleulated by the ECM, based on battery voltage,
ecclant temperature, and engine RFM, If the RPM
drops below specification and the throttle valve is
closed, the ECM senses & near stall condition and
caleulates a new valve positicon to prevent stalling.

https://wwws beat:manuals.com/
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TELFUEL METERING 5YSTEpM &

Engine idie cpeed i 8 fusction of tozat wir Now inio
the engire based on IAC valve pintle position =+
throtcle valve cpening.

“Controlled” idir speed is progremmed into the
ECM, which dewermaines the ¢arrect IAD valve
plotle poyition to maistain the depired idie Fpnid
for all #ngine operating conditions xnd hoads.

The mosimom idie alr fute is ppt &t the {actory
with a stop serew, This setting glows enough air
Flow by tha throttle valves to sruse the LAC valve
Fintle to bt paritioned 8 swlibrated pumber of Meps
(seunty) from the peat, during “cantrolled” idie
OpiTHLian.

1Y) MakiN] TR
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3 TH DIAGHDSIS

TYPICAL SCAN TOOL DATA DEFINITIONS

ECM DATA DESCRIFTION

A list of explanations for each dita message
displayed on the scan 1001 begins below,

This infermation will ascist in tracking down
disgnostlc probiemy, winee the displays can be viewed
while the vehicle is being driven, See the "On-board

Dingrastic {OBD) Syetem Check” for additional
Lrfsrmmation

ENGINE SPEED - Range 09593 RPM . Engine spead ic
commputed by the ECM from the referenm input. Ir
should remain close o desirnd idle ynder various

engine lokds with engine idling-

DESIRED [DLE - Aange O-314F RPM - The idle spe=d
that is commanded by the ECM. The ECM will
evtnpensgte for varlous engine loads to heep the engine
it the desired jdle speed.

ENGINE COOLANT TEMP - Renge 40" 10 151°E, A0 to
IM°F - The Engine Covlant Tempernturs (ECT) sensor
s mounted in the seclent yyetem and sande engine
temperaturs information to the ECM. The ECM
supplies 3 voles to the ECT sensor cirenlt. "The sensor
it n thermivior which changst intsrnal resistenes 25
temparatyre chanpes. When the sensor is eold
[iniernal resistance hight, the ECM maniters 2 high
signal voitage which interprats it as & cold engine. A3
the sansor warms (internal reslstance decreases), the
veltage slgnal will decrease and the ECM will
interprel the lower valiags as a warm sngitd.

MAPF - Range 11105 kPad.00-5.10 Valts - The
Manifold Absolute Pressure (MAP) sensor maasures
the change in the intake mzrifold pressure which
results from engine jsad and speed changes. As intake
manifold pressure inervatas, the wir density in the
lntake manifold alee increasss and additional fuet 9
guired.

KNOCK RETARD - Range 0" 2 45 - Indicates the
amount & spark advanee the ECM is removing from
IC in responss bo e Knoek Santar {KS) eignal.

KNOCTK SIGMAL « Scan Tl Displeys “YER™ or "NO" -
Indiestes whether or not & knock signal is being
detazted by the ECM. Should displey ™0™ at idu.

BARD - Range 11-105 kFaD.00-£5.10 valts . The RARD
reading displayed is measured from she MAF genser ar
the "ON." enging "OFF" and WOT conditinns. The
EARD readiag displaved represents baramerric
prassurd and 1i ured to compensate for altirude
differences.

THRCT POUTON - Range 0-5.10 Volts - [Cyd by the
ECM v dutarmine the amaunt of thrattle demanded by
the driver, Should read 38- 98 vole 2t idiv to above 4
volis at wide open thrattle,

THROTTLE ANGLE - Range 0 - 100% - Computed by the
ECM from TF sensor voltage (Throttle Pesition) wnd
should read 0% a1 ddle and 1009 a1 wide open throle.
Refer to DTC 21 f TF censar angle is not 0% at idhe

SPAAK ADVAMCE - Tech 1 Aange -39 10 50" - This is a
dispiay of the spark advanee (IC] calcuiation which the
ECM culeulates and then provides all spark advance ta
the ignition system. The ECM cotmputes the dusired
spark advaner uking daks 3uch a3 engine temperature,
EPM, load, vehitle speed, and operating mede. There
is nt adjustmnt fot fpark advane.

fDLE AIR COMTAOL - Mange O-25% . Displaye the
cutntended position of the ldle air contrad pintls in
tounts. The higher the number counts, the grogrer e
idix wit pastages apened.

PRIECTOA PULSE WILTH - Scam Tewl « Range 0.0 to
90.9 - Indirates in milliseconds the tims the injectars
Temain "0 When engine lodd is inereased, injector
pulsk wideh will increase.

PROM 1D - Kamge O to 59995 . The FROM
HandGcation deseribes the pardeclar PROM baing
usad in the ECM. The scan vool disptay nunber is not
the pervicd part oussber.

SYITEM VOLTAGE - Aengs D4 1o 25.5 Volu - This
Tprasn the pyatem vollaps mansured by the ECM.

TIME FROM START - Rangs 0:64:00 to 13:12:1%
HUMLWSEL - A meaturs of how lopg the sngine has
bada tunning. When the angine stops, it ic Tecel 2
L42D,

INT AR TEMP [IAT) - The ECM ronverts the resictancs
of the intalie air mparature sengor o degrees Intike
Air Tempergture {TAT) ot be grpd by the ECH w
ediunt fuel delivery and spark timing according to
GRICOTING Alr dintity

1511
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TEI DIAGNOSIS -9

DIAGNQSTIC TROUBLE CODE (DTC) IDERTIFICATION

The Malfchction Indieator Lamp CFILY will b "ON" if the fa [function exixty goder the condition Ligted Telow,
Ir the malfunction clears, the lamp will go out and the Diagnestic Trouble Coda (DTC) will be stored in the
ECM. Any DTCs stored will be arased if no problem rececurs within 50 angine suaro.

ROTICE: There are time perinds (ingtantly or gp to 1 minute] that ean be programmed is the ECM bafore
tha MIL eamis D" or th DTC will et il o probable cause from beiew continmt. 1n doing diagrosic for
an intermitiant, & wiggle of & wite of comnetior might oot wet the DTC. The tisves below arw ah nxample of
thase tmes end mey not pertain to al) engines.

DTC AND CIRCUIT . FROBABLE CAUSE

DTC 14 - Engine Coolant timparaturs ECTJ Sensor Bty if the senrer signal line becomes grounded or
Cireuit, Migh or low temperaturs indicabed. Sinnestioh or wiren opanid Tt 3 tecaonds.
DI 21« Throttle Fosition (TP) Senpar Cirevit. Signal | TP signal tnconsintent with RPM apd MAP o2 0
100 Jow ot koo high. thorted ta grognd ar opened sigrual circoit
PTC 23 + 1ncake Air Tamperaturs [LAT) Sentor Sarts if the pengor, chfetion, &r wires open o shorved
Cirenit. Highor Tow temperature indicated . 10 ground for 3 secandr.
DTC 33 - Manifold Abyolute Pressure AP Sensor MAP seneor output too high for 3 sazonds or an open
Cirewit. Signal veltage toe high or oo Jow. . 1ignal sireaiy, of jow a* no outpot frem censor wath.

i : engine running, MAP inespsistent to RPM und

) throkthe position
DTC 42 - Igniticn Contral {1C) Sysiam. 10 nat ECM has seen an opened or grounded IC or bypass
Fethiving coftust voltage. . ¢itruit.
DTC 43 - Kaock Serpor (K5 Cirenit. High voltso-iow | KS sircuit Bk bean opened or grounded for 53 serands.
volt sigmal indicaced.
DTC 51 - Fault EEFROM Faulty EEPROM or ECML
CLEARING DHAGNOSTIC TROUBLE CODES CLEARING DIAGNOSTIC TROUELE CODES
(NOMN-STAN) {SCAN) '
1. Dnstal]l Merine Dizgnestic Troukle Code MDTC) 1 Intiali scan tool.

taol. 2. Etartengine.
2. Yurnignition swiiwch 10 "0 "sngina notrunning 3 Select clear DTCs funetion.
3, Selret "Sercier” mode on MDTC to0], 4. ClearDTCr
4. Move the threttle 0% {(idle] w 100% (WOT and 5. Turnigniden "OFF" for 20 seconds.
back to 0%, € Turnignition "ON™ and read DTCe. I DTCs arc

& Select "Wormal” mods on M DTC teel (I this atep still present, check “Notlee™ balow and reprat
iv not performed, the engine may not start and fellowing from Step 2.
ran.]
6. Startenpine and fus for 5t leact 20 secandt. NOTKE: Wiin elaaring DTCs with or without the
T Turs ipnition switeh te "OFF" for at least 30 wuee of v scan wol, the battery tapst be fally charyed
peconds. and cranking speed mus be at lapgt 200 RPM. The
k. Ture ignition pwiteh 10 "OK." Zngine rot ability toclear DICE iz dirnctly dependest o batiery
running. being fylly charged and sble Lo erank engine with
& Select Bervice” mode on the MDTC tooi and verify  wdeguate cranking EPM.
CTC 1Zonly. Remove MDTT tosl,
10. If ariginal DTCs are wtill presant, chaek “Notice”™
belew and repeat the OTC clearing procedure
11 I new DTCs are dicplayed, perform Or-Beard

Diagnoatic (QBD) svetem chaek -ﬁlﬂ .

https://www.boat-manuals.com/




10- TBi DIAGNDSIS

MEFI ON-BOARD DIAGNOSTIC (OBD) SYSTEM CHECK

Cn-Board Diagnostie (OBDT Sxatem Check it an ¢rganized appreach to identifving 4 probler cregied by an
electronic engine cantred system malfunction. 1t mun br the starting point for gny driveatility eomplain:
diagnosis, becansa it directs tha service techaecian to the next logleal step in diaghosing the complaing

The scan tool data listed in the table may bt used for comperisen, after oempiviing the OBD system check gnd
flnding tht on-board diy tics functicning preperly 2nd no dlagnostic trouble codus dicplayed. The “Typica”
Values™ are an average of disptay values recorded frem noprmally ¢pefzting vehicles and are intended to represem
what & normally furetioning syaiam would typically display.

A SCAN TOOL THAT DISPLAYS FALLTY DATA SHOULD NOT 3E USED, AND THE PROEBLEM
SHOULD WE REPOATED TO THE MANUTACTURER. THE USE OF & FAULTY SCAN CAN RESULT IN
MUSDIAGHROS!S AND UKNNELESSARY PARTS REPLACEMENT,

Only the purametezs Ligted below are used in Whbs tanygal for diagnesiog. If a sean reads other pAFAINELErY, the

walust are por ecaminended for ake in diagnosing. If all values are within the range illustrated. refer to
“SyTaptom Section.”

SCAN TQOLDATA
Idle S Warm Engin ad Throttie / Neutral
Scan Pojition Units Displzyad Typical Data Value
Eﬂgml Soeed APN S50-500 P
| Dagirad 1918 aF £50-600 AZMt
Caplary Temp. -T5C
Mynifold A Tamp ol 2l LA {Epr TR _
hoa, P e kFa, W - 3o [Depends om Vacuum and Bare Fresiure)
(Rarc kPg W 3o 5 VoIns [Depands am Altitude and Baro Pressursl
Throt Peaiuon Viedts - 1walt
Thrette Annls 0-109% 8-1%
ukl Censumption GPH 1.0 GFN
I::" Fulvs Width s 1.7.3 5 miae
park Advange # of Degrees CRFY
5L Enabled Nofres i+
Knpck Ratard Pegram of Retard 1
Xrack Signgl ) Ne
iale Air Control CoUNG (3HpR) ¢- 60
Pl o [, 1T Cogney (S1pms - &5
T Semige Vol 0.00 velty
[BETEACN Walts Vol 140- 14 5 Valts
Malfuretion Indigatp: IO Off
Lamg
Fyugl Puma Retay Cf7an Qn
RPN Redustion MNOT N
Enging Speed AP 550 . GOT APM
Overaar Datartes Mo et No
La Gil Frmg‘u S QL O Pridigure oK
Lo Qil Level Sw. CHIG Lo EI:
|Lﬂ- Watyr Flg& S E":".':E""" Fl K
rans Termp Sw, KHat 2 (xS
TF Fluid | eval [N arwy oK
mary Stop Mode NoTH Ne
Wt ] rirm Dt ha —_—
Elﬁ Maiter3LV sl.”ﬁ'm_"‘_r Manar (Usable For Twin Enging Dragross)
Ena Hiour Meter XX Hs KX Win | {Depyrdent on Engine Run Time)
vl Sprtem Lanhg. FFUTHI TR
Time From Star 0 00 - 105200 Mry Q000 HE: 841K Dapendent sn Enging Run Time)
L™ o F Hr
Aot Available For 19593 Applizatians. 51143
W5 13RTO
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TR DAy =11

4 KINITICN "0 =

TEM
w EWITCH TO WOGNLE kb DIOE
* GNTEN fON -

4 INSTALL MARIMI DUAGNOETIC TROOE E COBE [MOTL

 MOTHRARLFLANCYION BDA0A TON Lakar iWuL |.

MEFI ON-BOARD DIAGNQSTIC
(OBD) SYSTEM CHECK

e =

v LSS RN DRk GO TEOUELE SO
TOOL SWTTCHED YO SRAVICE maliaE
-] ]

& Dor§ WL FLASH DTC 127

' Ui-E CHARTA-Y. ¢

| M=l S

LIt ESAi TEIOL, SERWICE D00 SELICTED. -

[ 1§ SCaNTOOL 1IN LEEDY ]

SWITEH MARME DIAGH DS TIE TROUBLE
CRIDE TOOL TO NDAMAL MAGE.

Mo

| USE EHaRT L.} |

E—mr=———mrasmw

o

[ Paswing oTE 52 |

CHtlE WOLTE AT TERMINGL
" AT DLE IFWOLTAGE
WERY LEMW [MERR 0" v }7
[ La g
CHECK FOK | MIFLALE M |
TR reDID
CxT45%,
ATEME F
GROUNTILD

POEY SCANTOOL HSPLAY ICM Da T

BAIES EMGAE FTANTY |

AKEANT RDDITIGNA;
DTEME) AL ATED

COLS A CLISTOMEN SOARLABT CHY
DT ARRITY PROLLEM CURAFATLY FEETY

. IJ!-I! CHAET & J: '

el -

O ACANTOCH REmG LPELD™ ]

-
¥ I-Illl FO IYMETOME" | FALLYH WQT r s BEF{R TG I-I'Per.uLE
» SECTHON, 1 MALSENT AT : Fuln SCRET DT

o  rw  d THIS TakAL | CHART BT RET wiTh

s LEYWERT DTCHIRSY.

4
4
1
1
1

FREFERTO AMLICARLL
-::m' OYE CHART
L START WITH 2DWEET |
rOTCRiRgY. '
.............. |
£-18-9)
FIRIFATR 1]

1P AL Rskl TE
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13- T8I DIAGNOSIS

Lo CONNERTON
[Tk ENGIME AP ICATION ChLT)

ECM

¥R O] [ERt
WATTLIAY FLEEE

| A0 BLEYWHT —E MM SO NG
BT -_FC

#sapLeracat =—d |l

A§1 Okl —m SEMIALDATL

450 L EWHY —E ECM GROUND

451 weigLE M- | pAGNDITIE
it TIEMIN AL

- ==t ALTUNCTION
10 LAWwWHT -1 MDA T WL LR MR (WAL )
A
LIS M), TE W FLE 19 PR Lo eNTmouselo
DMANESTH
7
R

ddf ORN —E RATTELY FEFD

18-}
LT L)

CHART A-1

NO MALFUNCTION INDICATOR LAMP (ML)
[MARINE DIASNQSTIC TROUBLE CODE (MDTC) TOOL INSTALLED)

Circwit Desenption;

When the Marine Diagnostie Trouble Code (MDTCH oot s installed, it piuge into the DLE termingls "F~ and
“E". It receives voltage through CKT 440 terminal "F" Terminal "E" is ground threugh CKT 21% from the ECM
werminal "J2-31". There should always be 8 sieady Malfunction [ndieatar Lamp (MIL) wien the ignizios is "0
wnd engine not ruaning. The ECM will coateal the light and caen it “ON” by previding ground

Chart Test Description: Xumberis) bilow refer
ta circled number(sh on the diagnastic ehart. Thes are
refutence numbars, not staps te parform chart.

L. Thit step insures that battary voltape is avgilable
to tarminal “F” of the DLC and 10 wupply voltage
o the ECM.

& This aap checks for ground pressnt in DLC
terming] "E”. Thit indicgles thgt the ECM s
cepabls ol compdating the ground to the MIL light.

3. This step [volaten the cause of tneomplete ground
o gither &k witing or ECM gircuitry.

Diagrostic Aifs: Engine runs OK, check:

*  Faultwlight buik

* CKT41% opan.

Englne erasks byt will not run, check:
Continuous battery - fusible link open.
ECM fupa open.

Bettery cirewit to ECM open
Ignitien circyit to ECY open.

Pott sommettion to EOM.

Faulty ECM ground eireyitly).
Pearform MEF[ aystem relay chack.

L N NN N

https://wWwywheat+nanuals.com/
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TRIDIAGNOSIS -13

CHART A-1

NO MALFUNCTION INDICATOR LAM? {MIL)
(MARINE DIAGNQSTC CODE TOOL (MDTE) INSTALLED)

QOLE THI INGIE START?

* KINTYION "ON_"
§ REMOVE MARME BAAGNEETIC THOUBLE CODI

* LHNG & TEST LOMT EQNNESTED T GADUND,
MLOEE TIRRON AL “F* OF THL DLE. LMIHT

P33P FTFA2RRRARIRIRIRRDIRDIIINIFITHFIIIFTRINAIIDT R AD

AL

EFAE OF LN
PALLTY ECH CETa1d,

OO L "N
§m
{:31 LT T
. LOCATE AND
hii Ne mmmﬂfm CORREST SHORT
& PROAY (0 CONMES T TO anCyNT 1N
@' * COWNEETTESTLMMTTONS. | | AEPRINOPEN OF TR TRTEI™ kiU,
4 MLCHE OLE TRRMINAL "~ SMOETID CXT 44D, PRI WATHTRET LGt
& LGHTSMSULD AN "OK " T EAG4ND.
L dLEs 15 THE LG HT "0l ON
BOTM CIMELITS >
CONHECT TEST LIGHT @ ® KiNTTHON TORE " # IGNITION “Cd " REPAIK SREN 1N
.ﬁ“h nl,_:' s & DASCQMMLET Pk & MR ICMCOMNECTN EIRLLHT YA T DD
TEEihL, ) -F l.ll_b r. ot il =1 AT WITH TIST DT Lot T
LBENT Se GULD B “0. & LR DT, LIHT T8 AR SUED. TEET LIGHT.
&> il RELINE & LIGMT B OUCD 1“0l -
EStANT KM
BETWERN £
CEHMMLCT O
YLE ND 1'“““ o+ 1L
ANDDLE NE HES
LR DR PAULTIf mOT wﬁﬂz-_
RIPLALE FRELENT. o RUSTANGT H THE b f O REFAW FAULTY IOM
RALLTY KIFER TE SHOULD 8 O 05K GFETR T3 QAUMBE OR
L I Dk ENESTIE -y MPLACE PAWLTT Eowm,
RAdmMDETe ALDE™ DN B
TREUME HALTND
Tl Torw rAKE,

[ ---
§ RN AP 5T STD
1 BiLAY DMFEX.

-rrw --

L...J

GO CTION]
|

REMLACE
FALLTY P,

I-1591
ol VLT
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14 THBI DIAGNOS!S

N-LINE £
(TN ENGINL & ﬂrcﬁaﬂ LT ECM

abt Bk LK -—E SERIAL ATA

A% ILEWHT —-E ECh CROLND
1::?“ - AS5 BLEWHT —E

ECM SRDIM D

A [ ant ELAAT —4||

K
1]ls 411 Wt ALK -1 | BlaGM
IET —n] paomosne
=]
E

G
P L) ONNy ——]

WLLFUNCTON
L L L "E ANTHEL TOR Chk t11]
FROM
MR oo ECMW FUEE — AFPHKELE —l 11-11 | FINITIGN FEED
mg-a'"s‘nc
(4] £l
TagL o maom — | asmrear nnen
‘\—-- R0 TR 116 | BATTERT FEED
51847

NI 1525

CHART A-2

NO OLC DATA OR WILL NOT FLASH DTC 12

MALFUNCTION INDICATOR LAMP {MIL% “ON" STEADY
. [MARINE DIAGNQSTIC TROUBLE CODE {MDTC) TOOL INSTALLE D]
Cireuit Deseription:

Whan the Marine Dlagnostic Trouble Code [MBTC) 100] i installed. it plugs inta the Data Link Connegtar
{DLC) rerminals "F~ and "E*. [t receives ~oltage through CKT 440 termina] “F~. Terminal £~ is ground
theeagh CKT 419 fram the ECM terminal "J2-31". There should always be steddy Matfunction Indicater Lamp
{(MIL} when the ignition is "ON" and engine not running. The ECM will control the light &nd curn it "OX" by
providing ground

When the diagnostic "test” terminal on the DLE is grounded by jumping terminal "B 1o terminal “A*. the
ground circait is sompleted The MIL will flash & DTC 12 followed by any DTGs ytored in M mory.

A steady light suggrms CKT 419 is sharted W ground or an open in CET 481 fram the ECM te DLE.

Chart Test Description: Numberis) balaw refer 2. [Mihe light goas "OFF." when U ECM connector
to cireled numberin) on the disgnestic chart, Ther are i$ digeonnacted, CKT 419 it not shorted to ground.
relerence numbers, not sieps 1 perfarm chart. 3. This avap will check for an gpen diagnastic CKT
. IFthete iy 2 problem with the ECM that pravanisa 451,

sean tool from reading serial duta the ECM will 4 At this point, the MIL wiring is OK. [f DTC 12

oot Oash a OTC 12, DT 12 & fashing, check deds not flask, the ECM sboyld be replaced.

CET 451 for short to ground, If DTC 12 dows flash,

Make yurs that the scan tocl js working properly NOTICE: Before raplacing ECM, check the

on ansther weRicle. MDTC toa] on anather sngine ts make sure it is
working praoperly.

https://www.boat-manuals.com/
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TBI DIAGNOSIS 15

CHART A-2

NO DLC DATA OR WILL NOT FLASH DTC 12 MALFUNCTION

INDICATOR LAMP {MIL) “ON" STEADY
[MARINE DIAGNQSTIC TROUBLE CODE {MDTC) TOOL INSTALLE D]

& SR ANWE DA EMOSTIC TR WELE
OO TODU, W ETaLLED.

4 MIMMRON "Dl BNGRNE “2PF "
IS T B FLIWCT i | Dl TR
LA P TolLL |

* ENTERSEmCY ORI CN BAARYE

BaGHGSTIC TROUELE CODE TooL. % - —-—————
DOLS him PLASHOTL12Y i
IF- o
* IGHITION "0+ ()] 1 RADAL bR Wk WO BAE Bata JUSING 2CAN TOGI]
* CHACONRECT €CM “51° EOWNECTON CHECK SLRIAL DATA CET A6 FOR BFING DB AHBRTE
o KAMITEN 0N anl N2t M TO GACUMWD WF DE REFLACE A FLLLTY [EM.

& MGNTTHOM “QMF." REFLIN 3HORET TR

* DSCOMNECT EEM =11 SONNICTON, GROLWD W CXT A,

¢ ABETIRMMALE "8 TO "B~ AT DLE.

* CAPeECT TEST LOCHT BETW HEM ECM COnN TR
TERMBULE “51-T AND b v .

! m“'w mm 'nFFI

* WERY CORARCT CHHIRA TR BF MOTE 1000 Dk EMECK FOR OMIM e DLE Dk G405 100 TERMAN ALE
EOOD S TETIM, F QK. TaTaMmb TR (ET A50 AND KT a51), RE=4M &S

& RESLACE DM MECISEARY.

* MCMECE Fba DT 12,

WHIK &i3 BIAGKDSE AND REFAINS ARL COMPLITIO, CLEAR DTEG) A ND VERPY BROPER DOERATION. e

PAFIFIIIBIDINIBIFITIIIIIYIINIINIFINIRIRITIRIREIINYIINIDNOD
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16- TBI DIAGHNOSIS

FROA I"E.I[’FEM _Ec_hq——-
EE’EE"' p— .} ] ntp—&T - L3l N TR TR T IGNITEIWEL ED
] B CTER IIECTOR BRIV ER
PHEBLE ot Hn-—»—ﬂ"'ﬁ.«_ LY. TT 1T e I i
L |
"
IE&EF 13-8 —.""i.li—"
W80 BT - 131
BLLICTOR ek 450 st o 1240
13| lru—_._».l'ﬁ'ﬁ_«__] =
& ]

nﬂhlfﬁﬂﬁﬁﬂl .

w sENg

— i

421w T = J2-21 |C
AIDFFLWHT o Jug “lél.lllﬂ
“HigH-~
A TANILE = 13.0a aYPAsE
LY mLemEn o | mErEREN
-I 3 !an! “

PR RED — HACH 1QNITICIM £

Wi 13401

CHART A-3

(Page 112}
ENGINE CRAHKS BUTWILL NOT RUN
Cirtuit Desmptlﬁ n:

the Diktributor IEFLLMH (D) l}'lttm lnd the fuel injectar cirruit the supply voltape it !':rm'n the JEFI

Stemrafay. F the MEFI swste T 902 de 1 L '
f{mtmn eha paﬁ?nn:mr t""nmmﬁehy livers supply valiage 1o the lnjectar ECM fuse, and 1t the

BT s 13 thiugh pecror ECM fuse it branch iRLA bwp & L T 135
it the sgg:iﬁrniuguﬁ-i:utﬂm hur-n ﬂlr and the cther v “ mét Len::nmelpjﬁ 1 EII: ; nl'i
:nn:m apening and :!nsm;mh: njectors through bjeetor driver EKT 4GB and CKT 4E7 by :nnn-nr.mg the

Thtl u-:m Enntrn'i (161 medule receives supply voltage through EHT I from Lhe pra il
'A'h-lM m enomecred h‘.? 2. TheIC mu-d'lf]g w 1El enrﬁm 'hﬁ from rri?mi IJIJE?'I.“E mr ) l‘Ft it
med u e interfaces 'n through CKT 430, mntrnl the tum.uﬁn the u[h I-IT
423 Fot further explana unn uf rribukar [ghikion sy mm n-r Chart A6 Distelbutor Ignition Sysiesm Check.

Chirt Test Dascription: "utlmb!ﬂﬂ below refar to Dﬂgnn:tu Addy:

circled numbet{s) an the diagnostic chart. They ars This chart u;umn thut b-u - egndition tnd
tafarence nambars, nntn!p-:tn mmn ypeed & ., and there 1
1. A ECT that indlcates coo t t:mptrnnrl less n_ﬁglq'nulu fuel inthe by
than actes)] temperature ean the engine with » Lnl:ss [ & anters “Clanr Flood™ at the first
fusl. A ECT that indieates Hull.nt LeTIPRrALGr ndication of & ﬂwﬂn: cofdition, it can resalt
Fuurthlnmullnnmuutnpmuffuﬂ - ﬁ'mhrwl‘w]
i e et vl s rese et L Wt o for et Ehvariat in fue tine can
RPM (referanca}during cranking. % A defective MAP gengor oy cause o 0o S8t
2. No spark may be tzused by one of several or wstall afier start. To determine if the bt
tompansnts related to the Distrbutor [gnitien (D1 It tausing the pmh]tm dlseonnect (1. The
aysteen. The ignitien srstem will addrass a]] ECM will then ute m default valus for the
prebiemd related to the caoses of & no spark aencor, and if ¢ mndmnnumrrﬂudnnd the
condition. Andchions are UK replare the senar
¥ Thas test will determine if there is fuel prassure at . nchnjﬂmr? '"ln I hr. ‘“ L ”’:th:ﬁ:::““
the injectars. and that the injectors are operating. s | :.hnve are all 6!.’. rlfer o Symptem”
an

https://www.boat-manuals.com/
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20- TRI DIAGNOSIS

FUILE
f———— FRESEUIRE
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"ﬁﬁ" ENLTEN F— FLIkAP STRAAATOR
Wi FCH Mkl
“JH'“ TANE
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CHART A-4

{Page 1 nf2)
FUEL SY5TEM DIAGNOQS!S
Circuit Deszription:

When the ignition i tutted "0X," the Engine Control Meodule (ECM] wlll turn the foel pump "0ON" far 2
seconds. During ergine eranking, the ECM will turn "OX" the fuel pump. T will retosin 05" at fong ms the
tngine is etanking or runalng, and the ECM is receiving reference pulsss. [f thers ard ho reference puisgs, the
ECH will shut "OFF" the fus] pump.

The pump will deliver fuel to the injectorn. then ta the prevsurs regulatar, where the system presturs is

evhtrolled to about 82 to 90 kPs (% w0 13 psi) or 110 to 138 kPa ¢16 tp 20 psil. Excess fuel i3 then returned 10 tha
fue] tank. -

Chart Tast Description: Numberis) balow refer 1o
clreled number(s) on the dingrastic chart, They ate
rederence numbers, not stepn to parfarm chart.

L. Wrap 4 shop towe] around the fuel pressure
tonasctor ¢ absorh any small ameynt of fuel
lenkage that may gecur whan intielting the page
ignicion "ON. " pump pressurs should be £2-90 kFa
(13 pad} for 5.0L =nd 5.TL THI angines squipped
with cagt tron eylinder heads or 110-138 kPa (18-

® Restricted Now causing pressatre drop.
Mormally. a vehicle witk & furl pressure of Lrss
than &2 kPa % psil, &t idbe will oot be drivakle.
Howewver, if the pressury dewp oeeurs anty
while driving, the engine will satge then siop
running as pressore beging to deep rapidly.
This is most likely caused ey & regtricted fual

line or plugped Nlter.
3 Turning the fuel pump "ON™ and restricting foel

20 pai) for 5. 7L TR engines equippad with

sluminum cylinder heads  This presgurs s

contrailed by spring presture within the regulater

sy

Frasture lesx thyn 62 kPa (9 psil, or 150 kFa (15

pEil falls intg twe areys:

¥ Ragulited pressure logs than 62 hPa (9 piil. or
110 kPa {16 psi). The system will be runalng
leap. Alss, hard slarting when eold and
everal] poor performancs will be noticed.

{low a1 the Juel presswre gage will determine if the
fizel pump ckn supply enough fusl pressure to the
injecter o opetite praperly, above 62 kPa {5 pyil,
or 110 kPa {16 peil.

MOTICE: D= not restrict the fuel raturn line as
this max damage the fuel pressure regulacor.

- This test determings i the high fus] pressure is

dus to testricted fusl ceturn Tine or 1 pressure
regulater problem.

https:/Agww.heat;manuals.com/

Jo 3oy )3y oo ododd a3V 3yyayrododra3oydd>yidodydyaoa



L 1M Tew Db

111
(8 I

GRECT b R r-LF R TRRIA B T-TF- L4 -
TArSEIng VM Wb I -DULON

"LRWEN MIIMCTAD v e Y WL

EEG DNITANE)
Sy QLY INNCIRE ATTHILNT - AGLYWSIy
gL Wh=F] ] cak] | ANNSFI g S 20
NS A LTIwy SMEEN O NN TR A A S S L3N T
IHIIJ- L] ERl e [ e R RIS
| E
{redl L) Wl AL L ) (el ) Tl 03 il L. 20
Han F mnl ST BN (ocd 1) My O JACIT TnrrEE RN

. —_—

“INATERa T LON QMY 130 13100
1575 RSN WINW ATTYROY SR &

T
WOLYHYENE | | whatire QY5O e O3 7 S9N
TonEine SHITOM AALAYY BOLITMNGT Lrth HJH.-;
QRILL R FI-RE G T T O ADPLHDA AYILLPE A NdY »
T4 QYR 20 I ‘AWTEN A TR L3 ENNDT
L S AU, HOILNS a @
T T 3
ST AT Y2M4 Pl Al L0
UL IRET M- TS QL BELYINT T2 13051 I
WML 3m TINE GIL N TN TN W Yeei ML WIIMITY SN T
ANESISNT LT 1AM QLD RS TE wld AR U R PRI ]
| [ 28 WALTH 13 N
el 1
L .:fmﬁ'-.‘-h'-lf' ;'_nﬁ tj:i'ilﬂ:ﬂﬁhm [ A8 LOM ; 30

RAMLL T 40 QR 0L TN 1AN1E T

|

-

SAWMILL 50 WO LN 3L 0 S
i MWL WIS T TR 1SN
"EINITLNED TN T LAy Y
MY M O] pInid 1ML LEHAS “IWN

DL FEEH W5 AL " Tl L
EIurL Yy SNAO TN &

"I MR VIR LS INNOSTE @

Lt ey ;
------ ! l-“: !” I
" TmmEy Il ok w -l
: “‘ﬂiﬂ“ H
[ ;HHHH.H. I [El 3L
: Mliaky I'.llll'lni ! -1
' I'lll'lﬂl.ll. oM, )

b B3 b L . O O i}
b oo JAdrly IR A TTH

‘HR TN g SNy
1R ST S I B3 TR

| |
i R VLT L AT )
A T8 NN 53T LOVE T TN @

"I AL )l O W o 0 {18 KL AT Ry - PR
L L-grl- LR DL L L PR T TR LT P
"HINOI1E L LOCET 05 MV THN o 1100 o NG ML NN
MY AR O SRR £ 1T YD DS I 1M YL i

" G HERLINEN

SISDHBFH:I wgﬂﬁ 1iN4
(Z jo L abwg)

v LUYHD

b SISCNOWE] 1L

https://www.boat-manuals.com/

L L6 L€ E L L6 €& @ e € 6 04 €@ € @€ € 46 € €4 ¢ &44d 6 & ¢ €68 ¢



22- TRIDIAGHNDSIS

'ﬁ?ﬂ' — ol REDH ™, = N TH BN E, BLE ECM
AdLLar FUEL PJMPF RELE Y

FulE

178 FHOY USLD
e

i

A—— . FUIL Mpmae
450T GARWHT _E RLLAF DRIY]
mmmm— T mufl

_I.munmimm;

FUEL PP

===|n

L ET]
NE 1 gt

CHART A-4

(Page 2 of 3)

FUEL SYSTEM DiAGNOSIS
Cirguit Description:

The fuel syatem cireust raceives a supply veltage from MEFT ralay system CKT 502, The fus) S¥Etem circuil is
protected By a 15 amp fume. After the fust, supply voltage is deliversd by CHT 539 ta fue] pump relay terminal
"307. During key "ON" for 2 seconds or whit reference pulses fengine cranked of running) are regejved tp the
ECM. the ECM will tyrn "ON" CET 465  If there are no relorencs pulses, the ECM wilt shut "OFF" the fuel
purap. CHT 485 16 the circuit that anergizu the coil in fuel pump rely and zloset the contaces, When the fuel
Pump eelay comtacts are closed, supply voltage pastes through the relay 10 terminal "87°. From termingl "87",
supply voltage is delivered ts fuel pump throgh CKT 120, The fusl pump iz grounded through CKT 150,

Chart Test Dascription: Numbsrist below refar 1o
circied numberis! on the diagnostic chart. They are
rlerance numbars, not stept ta perfprm chatt,

1. Thic step checks if there it power 19 1hy Tusl pump
Talay.

?- Bypassing the relay eireuin thould cogse the fust
Pump ta run, Thit step ghould sdentif i che Tault is
in b pefay or tn the fue| pump cireiut.

3. This step checis if there s an open in the Eround
circuit,

4. This step checks if the ECM i5 funciioning properly,

NOTICE: Centaminated or dirty fuzl may cause

fusl pump to seite, which will sauss foel pump relay
fuse t fail.

https://wyww_ bgat;gnanuals.com/
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4. TBI DIAGNOS!S
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CHART A-5

MEFI SYSTEM RELAY CHECK
Circuit Description:

Bettery voltage 15 constantly supplied to terminal "307 of thi tystem relsy. When the ignition $#nwch is
movad 1 the Tyn pesition, battery voltape is supplied to terminal "88" of the system reley. The pull-in cgil is then
energlind creating a magnetic fitid which cloges the cobitacts of the svtiem relay. Voliz ge and surrent are then

supplisd to the ighition coptrel module, injectary, ECM and fuel Pump ftlay through terminal "87" CET 902 of
iR A¥SLETT TRIAY.

Chart Test Description: Numberts) below refer s
tirtled numberist on tha diagnostic chart. They are
reference Aumbers, nat steps to parform chart.

1 This etep identifies i thr relay is funttioning
properly. If o fault in the relay eirciye were
present, voltage would not be available ot terminal
"B~ of ignickon anil.

2. This seep inzuras that battery and ignitian voltage
nre availablz at the relay. An open ot chorted
condition in either supply would cause the reiay
mat te operate.

3. This step insures that & good ground exists Lo
terming! "85 of tha system relay. An ppen groand
to this terminal would not allow surrent w flow
through the pull-in coil.

4. At this paint, the circyity leading to the raley have
twets checked, and u earefyf visugl inspection of the
relay tarminals sheuld be performed pricr o
replasemnent of the syrum relay.

https://www.boat-manuals.com/
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& MENHCN "B -

# ULING L TESTLAGHT CONMLETER 1D SROLND,
PFRODE OIS COIL CONNECTOR TERM AL
*E", O B3 PR RN RELRT_ T T LMGMT
SMOULE LiNT,

SRLT

CHART A-5

MEF: SYSTEM RELAY CHECK

IGNITIQN *QFE."

Ny E MERATSTE M RELAT CONNECTOR,

MOmITe0M = BN

WITH TLST LT EYILL £OMNECTIR TO GheOumb, sESit
EELLY COMMEICTDE CAVTREL “JE" AND "3~

TEST LIGHT SHGULD LIGHT On BOTH TEAMNAL RAVITHE.
Rogs

T3

 COMNETTTEST L8k T T B s AND MRCRE
RELAT CONNPFCTOR CawTTY “13",
TEAT LHGHT EHO L D LGN T
DOIITY

TH

1

TRl CENELEY XM [T ER FTN,
POOL CONTACT ik CORAMDSIDN.

TOK, E[IACT i—2TEM RILAT.

el LR E R T T

1 p NEFARTO "BENITHIN S¥LITEM |

I EH-I.!,'.I: CHART ko 1

W

RIFAM OFEN ANDON BHOAT
TO GECUMD Uy CINCLET ThHAT
DR MOT LHENT.

REFAM QFIN SROWND
LT 150 AnD RETELT,

1K
LTRE T
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CHART A-6

{Fag

et of 2}

ENSTRIBUTOR IGNITION SYSTEM CHECK

Circuit Dascription:

The Distribator lgnition (DI} Swetem receivas gup
ignition coil gray sonoector "B Mside the ipnitisn ¢

cohttor terminal "B Supply volikge is delivared from the §
distributer Tgrition Contral (JC) medute "+ " terminal through

ply veltage from the MEFT relay through CKT 902 to the
oil. the gray connector terming] "B" is conndeted to black
ttion eoil klack connector terminal "B 1o the
T3 Onee voltage |5 received nt the IC medule

i1 11 procesyed, switched to go to the ECM and back to the igmition ¢oil by o trgnvintorized relay and gwitshes

nsds the IC modyle,

Inside the diseributar the pl'f_]bulp edil and pole piece witl Er-u-dune 2 volta :ilg'hal for cylinder spark. The
the IC [

volukpe signais are processed in

module ang sent to the

CM. The ECM will decide if the #ngine = in the

Funning ot :rlnhmtmﬁdh and adjyst the r.irniﬁ_nmrdi I¥. The veltages or 2ignals are sent betwaen EC M and

IC moduie thraygh CHTI 423, 430 and 424 C
The IC modyle will 14nd the wlta!e signal to the
Ilﬂl. The signat will trigger the coil an

end .

Chart Test Desoription: Xumberis) balow refer 1o

circied numberis) on the disgnostic chart, They are

riferance numbery, not steds t& perfor chart

1 Two wires are checked, ta snaure that an opeh i
not pressnt in n spark plag wira,

< A spark indicatac the problem mutt be the

distributor eap, rotor, or poil output wire.

3. Normally, there should be batiery voltage 3t the
"C"oand T+" tarmingls.  Low voltage would
indicaled a0 open or o high resisuaner circuit fram
the distribyter w Lhe ooi) or ignition sawieeh [F°C
terminal veleage was low, But “+" trtminal
voltags is 10 wolts or mere, circuit from “C*
terminal woignitien coil or igratien cail primary
wihding i3 Gpen.

453isa

larwe ¢r ground circizit,
ignitien ceil black ronpector wrminal "A" through CKT

secondary pparh i preduced and sent to the discributar by & high wniion

4. Chechs lor & shorted moduie or grounded circult
frem the ignition eoil to the module. The
diswibutar moduls should b turped "0OFF." 32
nerdkl voltape should be about 12 volts B the
modile 19 turned "ON 7 the voltage would be low
Bul wbove 1 volt. This could canse the ignition coil
te [3il from excarsive bent, With wn open ignition
rcoil rrimlrr winding, & smali ateount = voltage
will lenk through the ocdule from the "bart™ o

“tach™ terminal,

Diagnostic Aids! I harness is equipped with tach
Irad 3t wiH be & Joose white wire taped back in harness
from the ¢oil. If not wguipped i 3 paper clip to insert
next o while wire in iﬂ.{ tohnector, make sure there
is good eomLact ta rerminal,

https://wwy.Roat-mpanuals.com/
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CHART A-6
(Page 2 of2)

DISTRIBUTOR IGNITION SYSTEM CHECK
Circuit Description:

~ The Di:mlhumr Ignition (DI System receives supply voltage from the MEFI relay through CKT 502 w ihe
ignition eoil gray conpector "B Inpide the ignition coil, the gray conneglor terminal “B" ip cosnected to black
cofneeter terminal "B”, Supply velsage is delivered from the ignition coil black sonnector tarminal “B- ta tha
distriburer Ignition Control (IC) tradyle =+ " terminal through CKT 3. Once voltage iE received at the 1C tnoduls
it ix processed, switched to go to the ECM and beck to the ignitien eol] by o trandisterized relay mnd switches
ingide thr IC modyle.

Inslde the distributor the pick-up coil and pole piece will produce a voltage signal for cvlinder spark. The
voltage sigrals are processed in the IC modube snd sent w the ECH. The ECM will decide I the gngine i3 in the
ru.n.mn;nrmnhin%mnh. and adjust the tirming accordingly. The voliages of cignals wre sant berween ECY and
1< module through CKTy 423, 430, und 424, CET 453 is 2 balanes ar ground cireuit

Ihe IC module will pond the vol signal to the jgnition eail black connsstor termina! A" throagh CKT
ﬂThmﬂ wil] trigger tha eail secondary Fpark i produced and sent to the digtributsr by & hugh 1enaion

Chart Test Dastription;: Number(s) below referto 6. This shoyid turn "OFF™ the module £nd cause &

circled nomber{s) on the diagnoatic ehart, Thiy are spathk. U ro wpark ceears. the fault is mokt likety in
referenes busabers, bt Hyps to perform chart. qu ccil betauss moyr meduie problems
§. Applying a voltage (1.25 to 1.50 volts) to meduls have been found before this point in the

tarminal "P" should e the medule “0N" and th procedurs,
“tach™ tarminal voltage sheyld drop to about 7.9 ) Lo
velts. This test will drlermine whother the module  Diagnostic Aids: For further best on pick-up soil or
of euil i3 faulty or if the pick-up coll iy not  ignition coil see "On-board Service sechion under
penerating the proper sigmal to turn the module  distributor repegir.

TN * This tost can br parformed by using a [C

test battaty with a racing of 1.5 valts. (Such a AA,

C,or & el The battery must be 2 known good

bttery with a valiape of over 1,235 volts.

https://wwyy.boalmgnuals.com/
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THATAD MQUNTED TYrL

JOLE AR CONMTREL
E {IAC} VALY

ECH

] BT = 370 | IAECOR A" MIGH
— e A DR ) 731 | TR DI %A LW
o dap GRNWHT ——] 1218 |IACEOIL "B HaG
el GRM LK —— )220 | AE CDOL TR LY

FLANCE MOLNTED TYRT * < QEFTNDE DM AT TYPRE [T 1 )]
WS X560
CHART A-7
IDLE AIR CONTROL FUNCTIONAL TESY
Circuit Degeription:

The ECM contrels idte speed to & ¢aiculated, “desired” RPM bgsed on sensot inputa and Actua! engine KPP,
determined by the tima between succatsive ignitisn reftrance pultses from the tpnitior module. The ECM usey 4
tireuits to move an idle Air Contral (TAC| vatve, whick allaws varying amounits of air fMlow into the intake

manifoid, cantralling idle spaed.

Chart Test Description: Xumbetls) belpw refer to

tircled numberis) on the diagnostic chart. They are

teference numbers, not stepe te perform chare.

1. This step determines if the 1AT valve in
functicning propetly,

2. Thas step decermlnes if the cireuizry, or the 140
valve is faulty.

Rlagnostic Aids: Check for vacuum lesks,
unenanected ¢r brittle vacuum hoses, cuts, ate.
Exathine manifold and thrattle bady gaakets for proper
s¢al. Cheek far cracked intake manifald. Check open,
sharts, of paor connections to 1AC valve jn CETE 441,
A1, e43and 434

An open, short, or poor connection in CKTs 451,
A2, &3, or w4 wili resualt in impropes idle sentral and
may CAUSE impropat idie

An lAC valve which is stopped and cannet respond
o the ECM, & throws step serew which has baen
taripered witk, or 2 damaged throttle body or linkage
eould causke improper idie.

https://www.boat-manuals.com/
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CHART A-7
IDLE 8IR CONTROL FUNCTIONAL TEST

@‘ ETALT ENGWE, &LLOW IBLP TOSTARLZE. AND ELLORD ENGINE EFM.
* HHNTRON *GFF~ ROR 10 1 COwDE.
+ DRCONMNECT A MENMESS COMMNLCTON
4 NESTAAT EWAINL AME NOTE RPSA.
B AWOIUEE N ATLEAET 200 e MIGH EF THAN RECORSED RFM.

(L
T e ——
¥ES
@ 4 RIFHSTALL HAE WARMESS CONMICTON IMGIKE $PEED
SHOULD GRADLALLT RETLRN WItuii 7E KPS OF
KICORCED RARs wWITHIN 30 5ECONDS
DOES T
| M |
L CIMCLAT FLINCTLON NG RO AL T ! @ 4 HGNTHON *OEFT FDE1D SFCoHNES .
¥ AL EOMNECTOR BHSEONNEISTIC.
¥ RLITART INGRNE.
¥ WITH A TEET LIGMT CONMECTED TD GROUND,
PEGBE EATH OWE &4 THE FOUR LAC
TEMMINALS. AND TRE TLET 4 IGHT SHOULD
WEMWE WWelEN TOUCHER TH all TERMINELE,
» DOLS T
* CHECKWALCHICWT THatDm | [ cHECK POR
WO BLIME FOR AN QRENED MOORIAL
QR SHOETED CMELIT EOMRICTIENS.
TR FOON ECBA CONNECTIN, MEFAL DR
W OEAT RENLACY [CM, KEPLACT
FhinyY on
FALLTY WAC
YaLVE,
WelEN ALL D8 EHCISIY AND BT ALs 8 RE COMPLETLD. CLLAS DTCGH] AND VERIFT PRDFER ORIRETIDN e L
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ECM

—

e COCLAMNT SENIORE SIG A

INGINL CQOLANT ]
TIMMREATURE {ELTH] e
SI[N5DA

]

TOMAPF S EMEDE

10 YRL n-2 iw
—
ALK { 28 | MAP AND ECT GROUNG

a-£45)
M PR

DTC14

ENGINE COOLANT TEMPERATURE (ECT) SENSOR CIRCUIT
NON-SCAN DIAGNOSTICS

Cir¢uit Description:

The Engine Coclant Temperature (ECT] tensor uses a thermitter $6 control the signal voliage to the ECM.
The ECH applies & voltags on CET 410 t¢ the sencor. When the thgine coolant is cold, b sunser {thermisior)

resistance is high.

As the engine coolant walMme, the senssr ragistance bacgmes less. bar Engine Coolaat Temperature senaor

char: on facing page.

DTS Chart Test Description: Number(s) belaw
refer to circled numberist on the diagnostic char:.
Teay wre reference numbers, not steps 1o perform
chart.

1. This step chocky if chers is 2 problem with the
ECM and wiring or if the problem is the engine
corlanl sihior.

2. Check the harpmss terminals thoroughly for loase
conmectiont. [fthe resiseance of the anging coclant
SERSOF i} Monitoted, the resistance should saadily
decrease a3 the angine cocjani warme up. The
resivtance reading sheuld stabilize when the
thermostat opens

8. This ttep will tsolnts the problem to CKT 410 (5
volt reference]) or to the cansss groomd.

4. Thix step identifies FCKT 410 is open or shorted to
ground.

https://wwyiv’.lbuo

Diagnostic Aids: An intarmittent prablem may be
cauitd by a4 poer or forroded conmestion, Tubbed
through wire conadetion, a wirg that i3 Broken inside
the insulecian, or & corraded wire.

Any cirepitry, that 15 Susperted a3 causing the
intarmittent complaint, sheuld be thoroygnly checiked
for Dacked qut terminals, improper mating, hroken
lo<ks, improperly formed or damaged terminals, poar
ermingl 1o wiring connectiony, corredsd terminals
and’or wiring, of physical damage o the wiring
harpess. Afuer repairs, clegr DTCs following "Clear
DTCs Procedurs” in “MEF! General Infermarion.”
Failure to do 30 may result in DTCs not properly being
cleared. Check harness routing for a potenrial short to
ground in CKT 410 Sa¢ "Intermittents” in
“Epmptom” section. P DTC 32 is alsa set, chech for
open pround TET B14.

at-manuals.com/
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DTC 14

ENGINE CODLANT TEMPERATURE (ECT)

SENSOR CIRCUIT
NON-SCAN HAGNOSTICS
TET S105 DR CHART
TEwed L RATE V5.
AEAKamCl vALLT
[ARFROE A TE]
K- » B
e 100 I ui"‘
4 DOAHT o PR s 4 i
¢ DECONNICT EmaE EOOLANT EENSSN CONECTON i 44 o
¥ MMM "N, 28 o a0
= CONNECT Gm ACADTE OO0 LaNT SONECN WakMESS TUAMEN LS, 4 ey o0
M WA TAGE ABOVE 4 VOLTE? A3 *: L
wiD & woerey |
Ll | s
E)’ = COMNMEST POSITIVE DVDM LEAD HUDM s RNEES @ REFAIE INTIRMITTENT COMMECTIO NS
TIRMIMAL "0" CET 10 (L wOLT REFERINECE L IFSELY NEFLACE FALLTY FNGINE
# COMMEST MEGATAE BVOM LEAD TG & GOM0 CCCLAKT TEMPERATLUES SENSCIE
GRCILIMD O PR,
H WELTAGE AEQVE 4 w117
NG YIS
b AEMDYLDVENE. EEPamh OFEN 52 N30 GADUND
* KEMTTRON ~0N.” or
+ COMMECT ATEST LiGHT OB+ . RLPRIN LA LI TY EONMECTION AT FEM
* TOLHN TEETLIGHT T3 SANiEn L
BB LS TERMa AL Th" {EET 21D} RIPLACE FAULTY (CEA.
IF TESTLKERT “ON"3
BEFLIN OFEN CET 410 * DIEEDNRECT BCM,
-] | ~ HTLET LGeT "2
REFLINFALULTY COMMTETION AT TEM
an
NEPFLAECE FAULTY It
Xt £10 SHORTLD AEFAIE CHT 218
T GMGUND. SMORTED TO CET I
L[ FTIRYT.2 48 Dk EXTETE. I OK,
NEMLACY FRULTY ECM
7541
WWHEN ALL DIAGNCEIE AND RTRAML ARE COMPLETID, LD AN BTEE] AN VIRIFT BADPEA DRERATION MY BT 5K
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DTC 21

THROTTLE POSITION {TP} SENSOR CIRCUIT
NON-5CAN DIAGNOSTICS

Circuit Deseription:

The Theuttle Pasition (TF) Sensor is 8 petentiometer that provides voltage sigmal changes, relasive to the

thrattly blade. Sigmal voltage should vary from about

(WOT)L

7 vol ar idle to about 5 volts at Wide Open Throttle

The TP sansor signa! is ane cf the impartant inpucs usad by the Engine Contral Maduls (ECHM) for fus] eonreal

and for 14C contral,

The TP sensor supply coltage of 5V it delivered to the TP seosor through CKT 418, CKT E13 is the TP sensar
greand cireuit. The TP sencor signal CET 417 13 send voltage back to the ECH accerding to whire the thrathe

blader are positicned.

DTC Chart Test Description:  Number(s) helow

Tefit to cireled numberis) en the diagnastic chare

Ther are reference numbers, nat steps to perform

char:.

1. Thisstep checky far o voltege from tatminal ~A" 18
volt referencet to terminal "B {sentor pround).

2 This step will identify il the probilam it in the
supply or ground ¢itcuit.

3. This step derermines if the Threttls Position (TP
sansar sigmal circydt to the ECM it open.

4. This step compietes the test for the ECM and
wiring 17 the et Hight in net "0X5" U TP skhior
has an internal problam,

Diagnostic Aids: An intermittent probles may be
caused by 8 peor or corroded connection, rybbed
threugh wire connection, & wire thal is broken inside
the insulation, or & correded wirs.

Any cirewitry, that it sutpecred ag causing the
intermittent complaint, should be tharoughly chrcked
ier backed out terminals, improper mating, broken
locks, improparly fermed or damaged terminaly, pogr
lermingl Lo wiring connections, corroded terminals
andier wiring, or physical damage to the wiring
haroess. Adter repairs, elear OTCs following “Clear
DTCs Precwdure” in "MEFT General Talormation.”
Failure to do s0 may result in DTCs nat propariy being
cleared. Check wrminals at senser for good somact.

https://www.boat-manuals.com/
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ECM
mn 4187
432 TFSEMS0a 21§ GRY T,
MANFLD 1
:'."!.':"Jn - 437 LTGAN MAF SIONLL
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(T L
38— | 1
TOECT MAP_ 12T
Py .
ML 1HERE

DTC33

MANIFOLD ABSOLUTE PRESSURE {MAP) SENSOR CIRCUIT
NON-SCAN DIAGNDSTICS
Cirtuit Description:
The Murifold Abscluie Pressure (MAP) senyo: responds to changes in manbfold pressurs {varuym] The ECY
receives this information at a cignal voltsge that will vary from aboat 3.0-1.5 volts at tlosad threttie idie, to
4045 velty ar Wide Upen Theattls (WOT {low vargum].

I the MAF sensor fails, the ECM wil] substitute 2 [loed MAT valug and ase the Throttle Position [TP) censar
o control fuel dedivery,
The MAP yengor voltage of 5% it daliversd 1o the MAP sensor through CKT 416E. CKT 514 i5 the grownd

circuit for the MAP sensor. The MAF senspr signal CKT 432 will send veltage back eo the EC M accarding to what
the manifald preceure is.

2TC Chart Test Dascription:  ~umber(s) below

refar o circlid number(s) on the diagnostic chart

They are reference ngmbers, not 3&PSE to perform

chare

1. This step will determine F there is an adwguats
vaiuuta Epply o the MAF genpor. I the gage
reading is erratic, rafer te the "Rough or Unstable
ldle" symptam.

2 Low manifold vacuom may resole from a
resiriction in the MAP sakuor hose of from vacuum
leaks in the engine indoction system.

3. This step cheeks for p woltage from verminal "C {5
vill refarence) to terminal “A™ (nsor pround).

4. This step will identify if the problem ic in Lthe
supply 5¥ ref or ground dreyit.

5. This suep deterenines if the MAP signal circuait to
the ECH s open

6. This step eampletes tha 1ei: Tor the ECM and
witing. 1 the tast lighr is net “ON,” the MAP
#hzar has in interngt problam.

Diagnostic Aids: An interminen: proble= may be
caused by 4 poor of correded connection, ruboed
threygh wire connestion, a wire that is broken inside
the insulation, of a carreded wire

Any eireyitry, that is susprcted as tausing the
intermitient complaint, should ba tharoughly checked
far backed sut terminale, improper mating, broken
lacks, impeoperly formad or damaged verminais, poor
terminal Lo wiring conreetions, corroded terminals
nndior wiring, or physical damage te the wiring
hurness. After rwpairs, clear DTCs Collowing “Clear
DYCs Procedure™ in “MEF] Cenera) Information.™
Failure to do 30 may result in DTC: not properly being
cleared. IF OTC 14 is alse set, chack for apen ground
CET B4,

https://www.boat-manuals.com/
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33- THI DIAGNOSIS
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MNTMON B9
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111 N REFEREMCE "L Dwy
L2l L .
& DAwWHT AL L LD
DiETRIEyTOR ALY CONNICTOR _E lﬂ:ﬁmh’
ErXtg)
MI 1150

IGNITION CONTROL {IC) CIRCLIT
R NON-SCAN DIAGNOSTICS
Circuit Description:

When Lhe £55tafn is ranning in the ignition module. ferank] moda, there if Ao voltage on the bypass kine, and
the Ignition Conzrol (IC) meduls prounds the IC 1. The ECM #xpects to yee no voltage on the IC line during
this mode, I0ic sess o valtage, it sees DTC 42 and Ini not go ints the 1C mods.

When the RPM for LG 13 reached {about 400 RPM), wnd bypass vl spplied, the IC should ne longer be
grounded Lo tha Ignition Contre] (CH moduls, the IC valiage should b varving.

U che b]}aln ifie 1% open gr Tou.ndtd. the Ignitien Conteol (IC) module will nat awiteh oo IC mods, the [
val wil] bt o and d2 will be ok

the IC line [s grounded, the Ignition Contre] (IC] modiale will rwitch £ [C but, because the line is grounded,
there will ba ne 1T rl.Enal. A DTC 47 will be 1t

BTC Chart Test Description: Numberts) balow 5. Confirms that DTC 42 it # fayitr ECM 2nd not an
refer to circled number{s] ¢n the diagnostic chart. intarmictent in CK'T 424 or CET 423

They are refazence numbars, 2ot steps to perform . \
Disgnostic Aids: If engine ctarty and stalls, it may
1. DTEC 43 mopns the ECM hay soen an opanarshort  set b faise DIT 42, Clear DTC and repair causs of
ts groond in the 1C or bypass cireuits. This wst  stalling condition.
eonfirms DTC 42 and that the fault causing the An intermittent preklem ot maused by 4 poot
ik Pritant, - or garreded gonnection, rubbed through wire
2 Cheeks for & normal IC pround path through the connactisn, & wire that 15 brokes inside the insulation
Iﬁiﬁnn Lontrol {1C) module. An IC CKT 423  or wcorroded wire.
shorted to ground will sl3o read less than 3006 Any circuitry, that i suspreted as eausing the
ok kgwerer, this will be cheelind later intermattent complaint, should be theroughly checked
3 As the tewt light voltage touches CKT 424, the  for backed out terminalc, impropar mating, broken
module should switch, causing the DVOM reading  locks, improperly lormed, or nged terminabs, poor
ko go [rom: ever 3000 chms to undar J000 chme.  terminal to wirlng eonneetione, corroded terminals
The i::gnrum thing in tha: the meodule and'or wiring, or physical damage 10 the wiring
“turitched.” harness. Alter repairy, clear DTC: Rollowing "Clear
4. The module did nol ywitch and thiy step checks for. LTCs Procedurs™ in "MEF! Gensral {misrmation -
#  JCCKT 423 shorted w ground. Failure ta do 30 may resalt in DT not preperly baing
*  Sypass CKT 424 aper. cleared,
& Faufty lgnitiom Centro] (ICH module
cennection or IC modu .

https://ww.kaal-manuals.com/
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TBI DIAGNOSIS -38

DTC 42

IGNITION CONTROL (IC) CIRCUIT
NON-SCAN DIAGNQSTICS

WETALL MARME DA GmE ST, THEUNLE COBT oL,
QTN DTCE MEFIR TO CLEAR DT #RRCEBLAE )

HIMTION “Dim™, LNGHE $TOFFED.

DLl ANGEMEFOR 1 BANLITE OR UYL ikl P i ST s B G PO LA MP (ML ETMES "on. "

TNIER STRYICE MDDL DM SHAGNISTIE TRGLLE COCT TODL AND MOTL DTCS.

bl Fy

WMTION *OFF.*

THECOWMWELY ECW CONNTCTONL.

UL DY OR WTE SELECTOR 16 Oreibis Bk NGE
FEORE EOM MaRMESS TEAMINAL IT-23. KT 423
WK DO T GROUME.

M3l READ RETWIEEN 3600 ANE G000 NI
GoEs T

Eﬂ'ﬂ DTCaz |

DYC AT WITEMMITINT, REFIE TO
TINTEAMITIINTLE™ 1M ™ ST DM - LICTIDN
QR "RIAGNOSTIC ahs™ OM FACING FAGT
Wi ERE A PPLICAELE

* T DvOe CONNIEYTE 1O ECAP A RN LIS TEAMIMAL 1223

CETAZY amby GROUNE, FRONL ECMA HANNESE TERMAAL
L1-TACoT il WTTH TR TEET LHEWT CONNE CTED TD
12V0LE. (AR TEET LIGHT CONTRETS, 218 kTt add,
RESrEThMCE AW D00 BwaTOr PRGM GYER 3000 1O UNDIE
100 O, |

N3

@ PACIEL [EM WA RNY LS T RWMWAL I3 24 CET L0 Wit

A TYEFTLIDHT TO 12 wOLTS AME MATE LIGHT.

T

CHELERDR OFEN OR
GRECUMDED CET £23, FaLrLTY
COWICTIONS anD CORRECT,
WL I FLACH FALLTY
PENITIONM CONTRC MODULE

* MECOMMEICT BCM AND IDLY EWGIME FQE

e [ M LITE I LTI AP W T
INERC2YOM LAMP ML} COMES DM

i LIGHrT = i il.lﬂl'l'l' “0Fr" F

- LAIHT " OK"
i j_ -I I
AERATE JMEN * DECONMEST IGNITISN CONTROL | STC 42 | BT mTERMITTENT.
CETAA FALLTY MODULE A WhY COMNERT SR 1
ERINMNECTIDNE O -ﬁ MMLALL N THOLUMLE FOLMD. CHECK
NEPLACE FALLTY EALLTY EOM. HAANESS AND CONNECTORS
KN CONTROL EIGHT =D LMEMT “5PE- MOk &N INTIRNETYINT OPEN
PCLULE, I | OR SHORT TS GROUNT IN
REPAIR CET 424 AEPLACE Faln Ty CXT ALY ANG 474
WHENE SHORTED T IO COW TR
YO BASUND. MRILE.
WrHLN ALL Bk WO SER WD REFAMS AET COMPLETEC. CLLAR DT AMD WERIFY RROFEN OB kaTRON . ”‘;‘,‘,;,’l
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INLECH
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SEmion
d-533
W1 1554

DTC43

KNOLCK SENSOR (KS) SYSTEM
NON-SCAN DIAGNQSTICS

Gircuit Description:

Konwek Sansor (K5) system clrewit is acenmplished with a mpdule that pends ¢ valtage fagnal to the ECM. Ay
the knock pensor detects engine knock, the voltage irom the K5 module ts the ECM drops, aid this sigmals the
ECM to retard timing. The ECM will retard the timlng when knack is detacted and RPY or engine coclant

temperatiurt iy above a certain value.

DTC Chart Test Descrigtion:  Numberiz] below

refer e tircled numberis)' on the disgnostic chars

They ars refecence numbats, aot steps Lo parform

chart

1. This step insures that Lhe knock sensor ciregitsy i
within the proper Tesistance valae.

2. Applying 12 veolts with a test light o TKT 498
simnulates g signal from the knock sensor. The
knock sensor i3 faulty if & raspense socurs,

3. Thit step checks I & voleage signal from the K5
module iy presant at the ECM.

4. This step decermines if ignition valiage is
availubie to power up the K5 module.

5. Thit step confirms the abllity of the K5 module to
remove the voltage (rom the sipzal line when it
sets spark knock Since the knoek sansor produces
an A/C voltage signal, it may be necescary teo
repeatedly toueh (tickle) the harness connecror
with the test Light probe w Eimolate this type of
#ignal

6. This I;up checks the ground circult from the K5
module. If the test light is dim, chach groand
{CKT 486 for excesive resistance.

Diagrostic Aids: I CKT 496 ic routed too clags Lo
gecondary ignition wires, the K5 module may see the
irterference a5 a knock signal, resulting in faise
recand.

An intermittant problem may be caased by & poor
corroded connection, rubbed thraugh wire connection,
a wire that is broken incide the insulation, or &
corroded wire.

Any citeuitry, that ls surpecied a5 causing the
intermitant remplaint, should ba theroughly chackid
for backed out werminals, improper mating, broken
lecks, improperly formed or damaged terminals, paor
tarmine] b wirlhg éonnections, corrodad terminals
andior wiring. ¢r physicsl damage o the wiring
harness. Afler repairs, eiwer DTCE following “Clyar
DTCs Procedure™ in "ME¥[ General Informacion.”
Failure to do so may result in DTCs not properly being
clamred.

NOTICE: Ifthere is abnormal mechanical engine
reoiss (rartles o knocks) thay may pive g (2ise OTC
43. Iffusl oetane is too high of too low a False DTC
43 cun be sot

https://www.boat-manuals.com/
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&1- TBI DIAGNOSIS

FEATHAS

DTC 51

CALIBRATION MEMORY FAILURE
NON-5CAN DIAGNOSTICS

Circuit Description:

This test allows the ECM to cheek for 2 calibration failure by tomparitg the calibration value to a known

vatus stored in tha EEFPROM.

This teyt is al1o used a5 4 security meacure by privent improper Use of calibrations or changes o these

calibracions that may aiter the designad funetion af MEFI,

DTE Chart Test Duscription: Numberis) below
refer to circled numbaris) on the diagneseic chart.

They are reference numbars, noe steps to perform
chart

1. This step checks to see i the fault (5 present during
diagnesis. If presant, the ECM is not functioning
corrucely and must be replaced or reprogrammes

m Impertant

® Vehicles with MEF] can br reprogrammed 1o
eorrect thik failure or replaced with a factary
programmed ECM for your spacifie application

Diagnostic Alds: An Intetmittent DTC 51 may be
caysed by & bad cell in the EEFROM that is sensitive

- to tempersturs changes. [ DTC 51 lailed more than

afica, but if intermictent, replace ECM

https://wwss.boadrmanuals.com/
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TBI DIAGNOSIS -43

DTC 51

CALIBRATION MEMORY FAILURE

NON-SCAN DIAGHASTICE

@ ® ONITION “OK "

¥ UNCGCOLIARDTC FAOCEDUNE, (TR BT,
COLs DY 51 RESETY

ERRLACT Of NEMOEH AN LM
ANDYIRIFY DTCODEF NDT KEAET.

_i $

FALULT 5 NOT PRESERT &7 THAE Tl
EI[FIRTH "DIAGNGLTH &S~ 0N

FaLinG FaGl

WM T kL Do GRCSN5 AND ATFRIRS AR COWIFL PTG, CLEARDT ORI GNT YERIE T RROFLE OFLEA TiON

32493
bt {155g

https://www'Boat-manuals.com/
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ELM

‘— EOOLAMT SISO SN,

[MGINE EODLANT ]
TEMPLRa YyLL{1ET]
== RENIDR N
o

—]7 LEEYT —Ewu ANTHRCT GROUND

T MAFSINEOR

A1DvIL M2 fe—yp—sv

4447
M5 1TRRd

DTC 14

ENGINE COOLANT TEMPERATURE (ECT) SENSOR CIRCUIT
SCAN DIAGNOATICS

Circuit Description:

Tha Engite Conlant Temperatare (ECTt sentor uses a thermistpr to conttol the sgnal voltage to the ECY.
The ECM applees a voltage on CHT 410 to the sensor  Whan the engine coslant is cold, Lhe sensor (tharmister}
Fesistance 15 high. At the engine soslant warms, the s#nite retistance becomes less, tee Engine Coolant
Tumperature sensar ekirt on facing page. At nermal engine opaiating temperature (B5°C-95°C or Y85°F.203°F1,

tha voltage will messurs about 1.5 s 2.0 volts.

DTC Chart Test Description:  Numbarls: belaw
refer w circied number(s) on the diggnostic chast.

They are relarence numbers, not steps to perform
chart

1. DTC 14 will sac il
% Signal veltage indicates a coolant temperature
abpve 130°C (2667 or below 30°C of 22°F.
2. This test will determine & CKT 10 i3 shorisd ta
ground, which will cause the rondision for DTC 14

Diagnostic Aigds: Check harness routing for a
potential short o ground in CHT 410

Scan ol displays engine temparature in degrees
Celslus xnd Fabrenheit. After engine is started, the
lemperature thould rise steadily, raach normal
aperating tamperaturd, and then stabilize when
thermaotal opens.

See "Intermictants” [n "Symprom® section.

An intermitant problem may be cauked by 8 paar
or eorraded connectlon, rubbed threugh wire
connection, @ wire that is broken inside the irdulation,
oF a corroded wire.

Ank tiréuityy, that is suspscied ac causing the
intermittent complaint, shewld be thoroughly choeked
for backed put terminals, impreper mating, broken
ipcks, improperly formed, or daraged 1etminale poor
terminml to wiring contections, carroded Tecminale
andsr wiring, or phytical damage to the wiring
harmese. After repairy, clear DTCs faliowing Clear
DTCe Procedure” jn "MEF! Groerai Information.”
Falturs wo do 10 may result in DTCs non properily bring

cleared. If DTC 33 is alse sef, chesk fot open ground
CKT 514

https://w\ww#s8gt*Pfhanuals.com/
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ECM

"Ry [N que— ] MEL

THROTTLL L
posITION i) ;
SENION —

Al FTE DTETS KT 'ér

a1y

i T L —E

AT8 Gy 1-15

W, REFERENCE

E-4T.13
ME 11505

DTC 21

THROTTLE POSITION (TP) SENSOR CIRCUIT
5CAN DIAGNOSTICS

Circuit Deseription;

The Throttle Position (TP) Sensor is a potentiomater that provides voltage signal changes, relative ta the
threttlr blade. Sigral veoltage should vary from aboays .7 volt at idle to about 3 volut a1 Wide Open Throttle

(WOTL

The TP sensor signal is one of the important inputs used by the Engine Contral Madyle (EC M) for fuel ranrel

and for IAC contral,

The TP sensor supply valtage of 85" is delivered to the TP sensor through CKT 418, CKT 813 js the TF sensar
groand circuit. The TP sansor signel CKT 407 will send veltage back to the ECM sceording to where the throttle

bladus are positipned.

DTC Chart Tast Deseription: Numbirit] below

refer to circled numberis] on the diagnoestic chart

They are reference numbers, net steps 1o perform

chart.

1 With thratile clesed the TF sensor should read
between 3 apd I volt. It does not, eheek throtele
euble adjustment or lor bent linkege.

2 Wit the TP sensor disconnectad, the TF sensar
'knth.l.i! thoyld ga low, if the ECM and wiring are

8

1. Probing CKT B13 with 3 DVOM Lo CKT 416
chocks the senser ground. A faulty senser ground
will cause 2 DTC 71.

Diagnostic Aids: The scan too] reads thrattle
poribion in voltage and percemwage of threide blade
apening. With ipnduoen "ON" ar gt idle, TP wensor
s3gnal voltage should read barween 3 a2nd & vole with
the thrattie closed, and incredse 41 a steady rate as
threttle it moved toward Wide Opan Throtie TWOT

An intermittent prablem may be caveed by a poot
or eotroded comnectipn. rubbed through wite
ronnechion, L wire that it broken ingide the insulation,
Br & corraded wire.

Any circuitey that 1y futpected ax causing the
intermitient compluint, shauld ba thoroughly ehacksd
far packed out wrminale, improper tnating, broken
lecks. improperly formed or damaged tarminals, poor

iral te wiring conn tlans, corroded wrminals
andiot witing, or physical damege tn the wiring
harntas.  Alter repairs, clear DTC: following “Clear
DTCs Proecadure” in “MEF! Gensral Information.”
Failurs to de so may result in DTCy not properly being
elenred.

https://www.boat-manuals.com/
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DTC33

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSQR CIRCUIT
SCAN DIAGNQSTICS

Cirenit Description:
The Manifold Absolute Pressurs [MAF) sensor responds 1o changas in manifold prassers tvacuum]. Tre ECM
receives thin information as a signal veltage that will vary from about 1.0-1.5 voles atidle to 4.0-4 8 volts at Wide
{pen Throtube (WOT).
The acan toal displays manifold pressute in kPa of pressure and voltage. Low pressure (high vacuum| reads a
low v |tage while a high pressure {(low vacuum] reads a high voltage.

O ekt MAP cantor fails, the ECM will substityce 2 fived MAF valur and use the Throttle Position [TP; sensor
t controf fuel delivery.

The MAP yengor voltage of 5V is delivered to the MAP sensor through CKT 418E CHKT 814 is the ground

cireyit for the MAF sensor. The MAF seneer signal CKT 432 will send voltage back 1o the ECH aceording to what
the snanifold preveure i

DTC Chart Test Deseription: Numberish below
reler to circled fumber{si on the dlagnostiz chart
They are riference numbers, not teps to perfocm
thart.

L

Erglne micfirs or & low snetabie idie may set OTC
3. Distonrest MAP sentor and fyvstem will go
into dafsult mods, I the mishire or idle conidition
remains, refer to "Symptom” section,

Il the ECM recognizes the low MAF signal, the
ECHM and wiring wre OK.

I:hag nastic Aids:

If the idls i rough er unstable, refer o
"Eymptoms” for [ems whith can cause an
unstable idke.

o With the ignition 0N " ynd the spgite "OFF."
the maniold prexsyre is equal ta atmospharic
presaure and the sigoal woltape will ke high.
Thit information i used by the ECM s an
indicatian of vehicle altituds and is raferrad w
s BARD, Comparizon of Lhis BARD reading.
with 3 kpewn gpood vehicle with the same
senaar, is u good way to check mecurary of 4
“sutpact” tansor. Randing chouid b thir some.
= dvole”

* An intermittent problem may be caused by &
poer ar ferraded cennection, rubbed through
wiTk ¢onnsctien, a wire that is broken inside
the amaulation, or a carroded wirs,

*  Any circuisry, that i3 suspiretad a3 causing the
intermittent complgint, sheuld be thoreughly
checksd for backed aut terminals, improper
mating, broken lacks, improperly formed or
damaged terminals, poor terming] to wiring
conneetions, sorroded terminals arwdfor wiring,
of physical darmage 10 the wiring harniss,
After repairs, clear DTCe loliowing ~Clear
DTC Procedure™ in "METFI] General
lafermation.” Failure to de 30 may resull in
DTCs not properly bazng clavred.

®  Open CHT 814 may atso sy DTIC 14
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50- TBI DIAGNOSIS
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DTC 42

IGNITION CONTROL {iC} CIRCUIT
SCAN DIAGNOSTICS

When the svatem s th the ignition medule (erank! mode, there is no voltage on che brpash Line, and the

Circuit Description:
Ignition Cantrol (ICH module prounds the JC gi

. The ECM expects ta 34k fuo voltage an the I line during this

mordt. IEit sens a voltage, it swte DTC 42 upd will not go intothe I moge.

When the RPY for IC is reached tabout 400 RP

Il the line i1 n ot
voltags will be low gnd 42 will bt ot

; , and bypass volta lied, the IC should o loager
Frounded tn the Lgnition Control (1C) madule, the IC voltape thod be vareimg @ ¢ o o lonRes be

Ehould be vurving.

. the Ignition Control {ICH module will poy switekh ta IC mede, the IC

1i'the IC ling is groyunded, the Ignition Control (10) module will pwiteh o IC bur, becauss the lina is greundid,

there will be 20 IC sipnal. A DTC 42 will be set.

ETC Chart Test Description:  Numberis) below

eler to circled numberisl oo the disgnestic chart.

1:::3; are referenced numbars, not stapy t& perform

thart.

1. D0 £2 menns the ECM hat seen an apen or short
1 in the IC or bypass eircuits. This rest
tonfirms DTC 42 and that the feult causing the

DTC is present

2. Checks for & narmul IC preund path through tha
IC medule, An ICCXT 45: shorved ta groond will
alsa read mors than I chms; howevir, this will
be checked later.

3. A the test Hght vol touches CKT 423, tha
medube shoybd switch. DVOM reading should
I:hang-g from over J000 ohms o under 1000 shmy
The |m;urtanl thing i1 that the module

Ewirchad -

4 The module did poL switch end this step checks far:

¢ ICCKT 424 shorted ta ground.
& Popams CKT 423 open
*  Faulty IC medule tonmestion of module.

§  Confirma chat DTC 42 iy a faulty ECM and not an
intergnittent in CKT 423 ar CHT 425,

Diagnostic Aids: If engine starts and sralls. it may
sct & Dalse DTC 42, Clear DTC and repeir caust of
maliing somdician.

Relor to "Intermittents” in “Symptom” sectior.

An intermittant problen may br caused by 2 poor
or corrpded connection, rubbed through wire
tonfvrelion, & wire that (s broken inside the insulation,
or & corroded wire.

. eireuitry, that i guspested i suding the
iftarmittant compluint, should be thoroughty checkad
for backed out tarminnis, improper maring, droken
lecks, improperly formed or damsged erminals. popr
terming! to wiring connectinns, corroded tarminals
andior wiring, ¢ phsical ditnage to the wiring
harness. After repnirs. clear DTCs [ollowing "Claar
DTCk Frocdure” in "MEF[ General Informaten.”

Failure to do 30 may result in DTC net proper|y being
cleared.

https://www.boat-manuals.com/
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DTC 42

IGNITION CONTROL (IC) CIRCUIT

SCAN DIAGNOSTICS

v CAEAKGTCE.

# FOLE ENGINE FOR 3 peNuTE OF UNTIC DTC AT SETS
BOEs Tl a7 3>

orer] [womor_

a

oTcaz
u WNITION "OFE " BYCAZINTEAMATTENT. REEER TS
 DECOWNICT ECM D NNECTORS “TERWATTENTE "W “ATMPTEN" SECTION
% LISTEAVOM WITH SELECTOM [N e S RANGE Sk "DIABNOETE AIDE" ON FACING FaaL
b PLCH TOW e ARNEAS TERMIMAL 7-23 CET £3) WHIkL LPPLICRILE,

WTTs Dt TO BRQUND.

MSHOULD KERD BETWIT LN 00 A MG GO0 ChuAAE,

BOISITY

YIS m

i YWITH DDA COMNECTED TORDIA HABNLCL TIRMINLL [2-2T CHICE FOR QM ML

CETAZ] A HD QRAUNE, PRORL EEM aRNE I1 TRRMINAE SO wEED CXT 42T, FALULTY

Lib30 CET 430 WYTR THE TEST LIGMT CONNECTED T COnNECTIONS AND CORRECT,

13 VOLTS. (A5 TEST LIOKT CONTRSTS, J2- 7 ST 424, DEAEFLACE FRUILTY

ARG TANCE SHDULD 3V TEN PACY OWER 000 TG NG K HINEY O CONTRG L MODULE

160D QHM%. 3

[+ | TS
ARDEE ECMMARNERS TLNMIN AL 1524 CKT d2d WiT W @ * MECDMNICT ECnaNGIOLY [MOINL FOR
A TEFTLIGHT 75 12 LS AND NOTL LIGHT. ONEMIMUTE DR UNTIL MALFUNCTIDN
BDICATOR LAt P (ML SIS O

et ont | [uewt-orr |

|

RERREE OFEN ¢ BEACONMECT HENITION CONTREL oTC4z | DFL 43 INTERMGTTENT |
KT &ia, FAULTY MOSIAE L WAY CONNICTOL - |
ConmECTIoNS b NEALACE N TROUSEE FOLND. ONECR
RERLALE RAULTY . FAULTY fTM. HARNESE AND CONMECTORS
RGNETIOHY £ O TRGL LIGHT = QIbF" PER AN DTERMITTIMT CA LN
MODLULE. : DR EHEAT T GROUND IN

T RESLACE FaULTY CKTA23 abG L.

W B SHORTED WG heITICIN CGN THAL

TC GROUND. MDDHILE.

WHEN ALL DERONDUIL SNDAEPAIRS ART COMPLETED CLEAR DTEM AND vERIFY BADRIN ORFRLTICHN g

WS 1417
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CFRRIT T

DTC 43

KNOCK SENSOR (K5) SYSTEM
SCAN DIAGNQSTICS

Circult Deseription:

Knack Senser (K5) system cirenit is accomplished with a madule that sends & voltage signalto the ECM A
the knock tenser dutmets engine knack, the valtage from the S module to the ECM dropy, and this signals the
ECM to retard tming. The ECM will retard the timing when knock it detected and RPM ar engine coclan:

tenperaturs i3 pbove § Sartkin value.

OTC Chart Test Dexeription; Numberds) below

Hifit th cireled nymber{s] on the diagnestic chart.

They arr telecence numbery, rot sieps ¢ perform

chart.

1. This step determings if there is & problem in the
cirewit. Wher & M5 eirrait fails, the ECHM will
switeh to o Jefault valuw of about 2 degrees.

2 This step checks if there is B voltage toutee to the
knetk sentor from the S moduls,

3. This stap will determine i the hnotk sansor i
fauity.

Ciagnastic Aids: IFCKT 496 is routed too chose 1o
secondary ignilion wires, the K5 module may yeq the
interference a3 3 knoek sigral, resulting in false
retard.

An intermiteent prablem may he cavsed br & poor
ar eorroded sonnertion, rubbed through wire
COnMaetion, 3 wite that it broken inside the insylation,
or 8 corroded wire.

Any cirepitry, that 13 suspested as causing the
intermittent ramplaint, shewld e thoroughly checked
fut backed gut terminels. improper mating. broken
locks, impraperly formed gr damaged (erminals. poor
terminal to witing connections, corrpded termingls
and‘or wiring, ¢t physical damage %o the wiring
hernepy, After repalrs, chiar DTCa lollowing "Clear
DTCs Procedurs™ in “MEF] Genaral Informetion.”
F:l:; to do se may result in OTCs not properly being
c .

MNOTICE: X there is abnorma! mechanizal engine
roise {mpttles or knocks) they may glve a false DTC
43. If fuel octane 33 too high or wo low 4 false DTC
43 can be set.

https://www.boat-manuals.com/
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DTC43
KNQCK SENSOR {K$] $YSTEM

SCAN DHAGNDSTICS

= WETaLL AN TODL.

* ENOGNELLL, EMOINL TIMAFIRATURE GREATER Thak §77C {(152F)

WHAT DOEE KMDCE 1WA L READING IMORZATEY

WrH M BLL S IAGN LIS AND LEFAIRS ARE COMPLITID SLESA DTEL) ARG WELFY BASEIR OFELATICHN

* BECOMNECT ENGCE SENSGR. ® BUM ENGIME SRDVE FO00 BRI,
WRLT DOE) KMOCK §IGNAL B KNOCK LIEWAL SHOWN*
RLADANG [NSRLATE * WHAT BOFS EMDCE MONAL
RLATHNG MDELATLY
YES T NS
* EMEMNS COHE" * Emging * EWGINL MER[AT TEST
" DISCONNICT S MECHAN A, MECHAKITAL LHOER LOAD
MEBULL. KNOCK. NEISE. ENGECE - NOISL.
B LR CONNLET O " * WAlEUNCTIOWING [ | ¢ MALFUNCTIONING
T, KNDCK L[MECR. KNOLK SENSER YEL WO
* STAKT ENGINE
WndT DOES ENQER * ENGINK CHMICK FON OFLK
SIGNLL READING MECHANICAL O GEOLWDID
MOICATE PACHL EN. CET ajd. IF K,
o MaEmETIoNmG | | o
e EL KMOCE SENSGEL T EAMTTTENT.
] ETE “3 Y TOM"
REFLACE MALFUNCT ONMG | | RIFLIK DRINCETdNY SLCTIQN.
E$ MOBULE oK
GFEN O GROLWDED
EETAxS.
IF B8tH Ok NEPLACE
PavL Ty EEM.
v602

Mi LREYR
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DTC 51

CALIBRATION MEMORY FAILURE
L SCAN DIAGNOQSTICE
Circuit Cescription:
This test allows the ECM to chech for a calibration failure by eomparing the calibration valye to 2 khown
value swored in the EEPROM.

This vest Is al3e used 2k 2 secyrity messurs b0 prevamt improper use of calibracions or changes to thare
calibratipng that may alter the dasigned funerion of MEFI

DTC Chart Test Dascription:  Number(s) belew  Diagnostic Aids: An intermitesnt DTC 51 max be
refar v cirtled fumberist on the diagnostic shart. cauced by 3 bad cel] 1o the EEPROM that i9 sensicive
They are reference numbers, not gteps w perform b temperature cthanges. 17 DTC 51 faiied more than
chart. anct, But is intermittent, replace ECAM.
E. This ytep checke 1o ser if the fault is preapnt during

diagnpsis. If present. che ECM is net fonetinning

cattectly and must be replaced or reprogrammes.

important

*  Yahicles with MEFI] zan be reprogrammed o
cerrect chis [ailure ar replaced with & lgetery
proprammed ECM for your speeific application

https://wwy Bhoai-manuals.com/
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DTC 51
CALIERATION MEMORY AILURE

SCAN DIAGNOSTICS
@Il WFedg SO TOO) fLEARDPTL |
o IGNITIEN "B T [
BOES DTC I RESRET? |
. 1
rLS [wo |
MEPLLLE ON RTPADGA LM JEW FALLT W OT BATAIRT 0 Trus |
Ln[twERIFY DTC DOLE NDT RESET TIME REPERID "DuACMOSTIC
 AID5 " DN FACING #LGE
WHEN &LLCab GWDFIS AND MEPAIRS ARECOMPLITED CRELK DTLslaND WEREY PREFER CFERLTION 2611

i 1A5ET
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2- TBl SYMPTOMS

IMFPGRTANT PRELIMINARY CHECKS

BEFORE USING THIS SECTION

Before uging this section you should have performed the “On.-Board Diagnoktic (OBD) System
Check” and Jetermingd that:

1 The ECM is oparating correctly.
2. There ate oo dizngrostic trouble codes stored,

S5YMPTOM

Verlv the customer complaint, and lecatq the eprrect syfaptom in the table of concents. Cheek
the items indicated under that symptam.

VISUALPHYSICAL CHECK
Several of the symptom procedutes call for o earsful visual'physical check. The imporianre of
this 5 b 81 1y I= + * ithat Rrrehgs mhge

and cen save valuahle :img These checks should include.

#  ECM grounds and sensors far being clean, tight and in their propes locations.

*  VYacuum hoses for sptits, hinks, and praper connections. [heek thorsaghiy for any type of
Iwak or restriction.

®  Alrleaks atzhrottle body mocnting ares and incyks manifold sealing surfaces

* [Enition wires for cracking, hardeess, proper routing and carban tracking

* Wiring for proper eonnections, pinches and euts. 1f wiring harnest or conmectar repair is
necessary, refer to " General Information” seetion for correct proceduty

*  Maisture in distributer cap, primary or secondary ignition eireyit sonnEctions.

*  DBalt corrogion on electrical cannections and exposed throttle body linkapes.

o 1aeE makmE (T
https://www.boat-manuals.com/
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TEI $YMFTOMS .2

INTERMITTENTS

Refirttion: Froblem sccors randomly. May or toay mgt
etore n DTC,

DO NOT ke the dingnestic treuble code chart for intermittent problarms, unless instrusted to do
so. I » faul s inwermittent, incorrect yse of diagnostic wrouble code charts may result in
replacement oF goeed parts,

Mpat jotermitient problems ate caused by faulty elecirioal cennections ar wiring. Perform

n.r-d'ui check of wuspecied cireules for;

Poot mating of the copnector halves, or Wrminals not fally sated in the sonnecter bady
fhaceload out of Toazd),

- Improperly formed ¢r damaged lerminals and or connectors. All connector terminelt and
eonnectors in probiem cirtuit shauld be marefully teflotmed or replaced to inlure proper
contack tension.

- Foor terminal to wire conmection (seimpingd This reguires remaving the icominel from the
conndctor body to cheek  Refer to "Wiring Harmess Sarvice™ in "Genera! laformation™
s#etien.

IFa visualiphvsical check does not find the twuse of the problem, the MEF] svstem can be tested
with a veltmeter or a scan Lool conneeted whilt obkerving the suspreted crowit. An abnermal
redding, whn the prokl e cocurs, indicates the preblem may be in that elresin

Ju: intgrmitrent Ray be caumd by
Electrical swstem interference cagned by & sharp #hectrical sarge. Normally, the probier
will peeur «han the faulty compansnt iy operzaed.
Improper inscatlation af electrical apzions, such as lights, ship te share radioe, sonar, ete
Knock sensor wires should be rouled away from spark plug wites, ignision and charging
3YSTEIN COMpONANRE.
Serondary ignition shorurd v ground
Arching 2" spark plug wires, plugs of ¢pen ighition coil ground legil mevrnting brackets).
Part inte--.-. eirewit=v sboreed 1o ground such ab sthrats, relays and alternaters.

~  Poor conn:.uan or epen in CKT 453 {reference lowsyiiem grocnd) from ECM to ignicion
esatrel module.

FPA3IAIFITIIIFITFIITINAINIITIRIEINTFIIFIYGFEFR T RTERT I A)N
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4 TBI SYMPTOMS

Definitian: Engine cranks OK, but does not siart for a
hag time. Engine does aventealiy run, or
iy starh byt imnedistely dies.

HARD START

®  Make ware proper starting procedure is belng uwied. Ses Owner's Manual
#  Feriorm the carefyl visual'physica] cherles a2 ricribed a1 the stamt of “TB] Symptams” fection.

PRELIMINARY CHELKS

" CHEDK:

4 CHECK:
& CWECK:
& CHECK:

FUEL SYSTEM

Fuei pamp relay - Fuel pumgp shoutd operace far 2 paconds wiepn ignition is turned *0OX *
Also Jook for open in CHT 485, fuel pump relay drive. Refer to CHART aog in
“Diagnesis” section,

Fuel ii'ters and water separator.
Forsontaminated fusl.

For vapar lock condition or angine Nooding, check fyst pressure. Refer to CHART A-4 in
" DHagmokis™ seetion.

1 CHECK:
* CHECK:

v CHECK:
& {HELK:

§ CHECK:

IGNITION SYSTEM
Lgnitton wWming - Reler to "On-Vehicle Serviee™ sasrion
Igration wires far cracking, hardness and Proper connestions at both dlstribyter cap ang
spark plugs.
For wet plugs, cracks, wear, imptuper gap, burred alectrodus, or heavy deposits. Repair
oF ftplace As neceEsary.
Dhstribucer cap invide and oyr for meisture, dust, eracks, burns, and sreing to codl
mounting tcrews,
Distribygtar for:
+ Worn shaft.

-  Bare and sthorted wires,
= Piek-up roll recictance and connestio=s
- Try teturn diswributer shafs by hand  Drive pin may be braken.

* CHEDK:

o {HEQK:

" CHECK:

* CHECK:

SENSORS aND CONTROLS

Engine Coclant Temperature (ECT! sansot and Marifold Absolute Frascure (MAP)
sensar - Ground CKT 814 for thase sensors could have possible open and se: a DTC 14
andfpr IFTC 33, Rafer to thesd dcin or npn-acan cods syytem diagrostics.

Throtthe Porition (TP serser  Ground CKT 813 could have a poasible open and st DTC
31

TP sensor - I o sticking theottle shaft o binding linkage cayaes high TP zanser
voilage, n sean tocl andior voltmeter should reud less than .7 volt with theottle closed. or
AL idle position.

[AC speration. Raferto “Idle Air Contrel Function Test." CHART A.7.

& THELK:
o {HECK:
* CHELDK:

MECHANICAL CHECK

For restricted axhaust.
Engina compreasion.
Praper camshadt timing vz !ve train problem

https://Wvl\'/v"\'/‘. oat-manuals.com/
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TB! SYMPTOMS -5

SURGES

Gefinitign: Enmgine powsr wAridtion under steade
thractle o ervise. Feels like the mlm}
Epeeds up and slows down with no chahge in
the throttls rantrel.

PRELIMINARY CHECKS
&  Faricrz the visualiphykical chechs a3 described at the suart of "TE] Sy mprom ™ section.

FUELSYSTEM

* CMECH: Futifilter. Replaee i dirny or plugged.
# CHECK: Fuel presiute while condition exigts. Refer to CHART A-d of “Diaphosis” section.

IGNITION SYSTEM

CHECK: &-terminal IC conpectar at diziribotor and if routing of wires are nesr spark piug wises

CHECK: Conditien of IC medule, coils and spark plug wirtes.

CHECK: Intermittent ground connection oo ignition ¢oil,

CHECK: Proper operation of 1C, ignition timing for advencing o retarding

CRECK: Congdition of distribulor ¢ap, roter, and spark plug wires.

CHECK: Distribater pick-up coi] terminal for clean connection.

CHECK: Bpurk plugs. Hemave spark plogs, check for fuel foated, cracks, wear, improper gap.
burned slectrodes, or heavy deposizs. Repair or replace gt necessary.

-k ok b A 5 &

SENSORS AND CONTROLS

4 CHECK: MAP of ECT sensor grounds SKT 814 for inwermitiant opens. I7 intermitiera Jor vEry
briel period will not set DTC and cause 2 surge,

¢ {HECK: MAP sepaor & voll reference CKT 476E and MAFP sensor signat CHT 437 for imermittent
short to greunds or opens  [Tintermiceent for very brin! prriod will not ser BT and cause
F ] Iul“f.

ADDHTIONAL CHECKS

CHECK: Proper alternator cutpul vellape.

CHECK: For vacuum liner for T4aks on kinks.

CHECK: For RPM redyction moade.

CMECK: ECM grounds for being ¢lear, tight gnd in their proper locations.

AR FIIFIIAIFFIFFIIFIFIFIEIIIIFFIFII2IINIAIGFI RN
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5 THI $YMPTOMS

HESITATION, SAG, STUMBLE

Dafnrtien: Mamentary lack of responts as the throttie is
opened.  Lgn octur at all engine spewds. Mav
chube angine ty stall i severe enough,

PRELIMINARY CHECKS

¢ Porform the important preliminary shecks a5 describad at the start of "TEI Symaptoms" sectior,

CHECK:
CHELK
CHELK
CHELY:

FUEL SYSTEM

Fot water contaminated fuel and dirky grrestrictad fuel filter.
Fuel prussure. Refer 1o CHART A-d in “Diagnonit™ sastion.
Fual imjeetors.

Worn threttls linkape.

CHECM:
CHECK:
CHECK:
CHECK:

IGNITION $YSTEM

IC tystom for proper timing and advancing

Spark plug wires for being fauley, fouled or impropar]y gapped smark plugs.
Far RPM reduction mode

K& sy stem operation

* LMECK:

+ CHECK:
* CWECK:
+ CHECK:

SENSORS5 AND CONTROLS

TF sencer - Far binding or sticklng of salt corrasion. TP sensor valtage shoulg ireraace |

a% throttle is moved thward Wide Open Thtotele (WOT

TP sansor- § volt reference TKT 216 for open. DTC 21 may be set.
TF sensor circuit far open or grounds, DTC 21 may ba set.

MAP putpus volzage eheck.

% CHECK:
o CHELK:

ACDITIDNAL CHECKS

Froper alternator putpur valtags.
For faultx ar incorrect thermostal.

r Throttle Tinkags for sticking or binding or worn

https://wyw.heat-manuals.com/
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TB| SYMPTOMS .7

DETONATION/SPARK KNOCK

Definition: A mild to pavare ping. usudlly worse ungar
atceleration oF heavy load. The ERZife makes
sharp melallic knoeks that change with
throttls opening.

FRELIMINARY CHECKS
% Perforio the careful visoaliphysical checks as dascrited ol the star of "Dinprais” pvetion.
MOTICE: Ifscan ool is being used, wnd rendings are nortal (per facing page of OBD system

ehrcics) atd thers are no angine wechanion] faulu, £t fuel wnk witk g premivm gasaline ang ra-
evaluate delonationsor spack knotk.

IGNITION SYSTEM

# CHECK: lgmition timing

® CHECK: K5 system operition and if reuting of wires are naas secandary or primary igmition
witEeE.

B CHECK: Ipnition sysiem groynd

* CHECK: Spark plugs for praper heat range and gap

COCLING STYSTEM

# CHEIK: Forcobvicus overhwating prabiems-
+  Loose water pump beluor fauly or incotrect water pump.
= BRestriction in pooiing systetn.

 CHECK: Faulty or ineorrect thermestat

FUEL SYSTEM

® CHECK: Forcontaminand fual.
4 CHECK: Forpoer fuel quality and proper octene rating.
* CHECK: Fuel pressure. Referto CHART A4 in ~Diagnosic” seetion

SENSORS AND CONTRDLS

& CHECK: ECT + Which hat shifted in value. Rafér to scan or bon-sxcan diagnesis it “Diagnpsis™
SEtion

¢ CHECK: TP sansor - For binding, sticking or walt cortosion. Vehage should increase ps throttle is
moved tentd Wide Dpen Throttle 'WOT).

ENGINE MECHANICAL

o CHECK: Low ol hirvel.

® CHECK: Foraxeesiive gil in the combustion chamber

= Valvewilveals for leaking.

* CHECI: Perform & sompression tast,

* CHECK: Combustion shatnbers for excessive carbon build-up  Hefmove carbon with Lop wagine
eleaner pnd fallow ihstructions on can.

* CHECK: Camcheft timing

* CWECK: For Intorrect basie vogine parts such as cemm, heads, pIstorE. ene

FFIIFIPAIIRIITITIEFIIFIFIIAIIAIFIFTITINIIFIITITAINITRIDITD
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B- TRl SYMFTOMS

LACK OF POVWER, SLUGGISH OR SFONGY

Cufimition: Engine deliviss lesy Lhan expaited power. Little
oF Mo increas in speed when ihrottle control 13
movid toward Wide Open Throttle (WOTI

(Page 10f2)

& Rema

PRELIMINARY CHECKS

*  Perform the carefly] visuabiphysical checks as descrived ot the start of "TBI Symptams” section
ve [lame arrestor and check for dirt, or for being plugged. Replace as necessary.

* CHECK:

* CHECK:
& CWECK:
* CWECK:

FUEL SYSTEM

Dirty or plupged fusl filter or water separator. Refer to CHART A-a in "Diagnesis”

sestion.

For contaminated fuel.

Injeeter driver CKTs 467 or 458 for apen
Tmproper fuel pressure.

* CHECK-
&+ EMECK:
* CHESK: F

EGNITION SYSTEM
initial engine timing.
Secendary ignitien veltage, check per manufartyrery procedures.

of proger operation of 1C/KS aperation, an open ar short ko ground in CKT 423 | or 4B%
KEwilbset s DTC 42 0r 43 Refar to sean or nontean dlagnostics in "DHaghesis™ section.

& CHECX:
* CHECK:

& CHELK:
* CHECK:

% CHECK:

SENSORS AND CONTROLS

ECT and MAP sensora - Ground CKT 814 fof vthece sensors could have poseibly open and
et 2 DTC 14 andior 33, Refar to these scan or non-sckn diagnostics in “Diagnasis™
seLtion.

TP sanser cirewls of DTC 21 set for open ar grounds. Hefer to these scam or non-scan
diagnostics in "DHagnosis™ wection.

TF sanser - If 2 sticky chrottle shadt of binding Finkags causes & bigh TP sensor voleage.
A scan 0] andior voltmeter shouid resd lese than |7 velt with thrattle cloged or &t idla
pasition, Rafer ta scan or non-scen diagnesties in “Diagrosit™ saction,

Il engine 11 in RPM reduction maode.

Diagriostis test CKT 451 for being grounded, will ket meximum RPMs.

https://wit BEEt-Manuals.com/
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TE| SYMPTOMS -9

LACK OF POQWER, SLUGGISH OR SPONGY

_ {Page 2 of 2}
Oetinition: Engine dedivers less than expected power. Linle
¢r no increase in speed, when throttle controd js
movid towatd Wide Open Threttle W OT).

& CHECK:
* CHE(K:
» CMECK:

ENGINE MECHANICAL

Restricted sxhaust system.
Engine compresiivn.
Valve timing and for proper sr worn cpmshal

» CHECK:
* CHECK:;
» CHECK:
* CHECK:

ADDITICNAL EHECKS

Froper alternatar putpue valtage.

ECM grounds for bring clean, tight and in their proper locaiions
Exerncive regigtance on batiom of boae (dire, batnacles, ete.).
Propeller for proper size and piteh for applicatice

1997 WEAMRE (TE:;
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10- TB SYMPTOMS

~ CUTS QUT, MISSES

{Pigﬂ 10f2)
Definition: Sieady pulsation ar Jerking that follews engine
Speed, utudlly more pracounced ar engine load
inerezses. The exhaust har a steady spittng seund

at bdle or fow speed.
PRELIMINARY CHECKS
* F:ﬂ:-nrm the imporiant prelimirary checks as descrived at the start of the ~TBI Symptorns™
section,
IGNITION SYSTEM

& CWELK: For cylinder miss:

I Startengine. allow ¢nhgine to stabilize, record RPM. then diseonnect AT motor. Swop engine,
groung on Spark plug wire 2t 3 time, Ractart sngine and racerd HPM.

2. L there is an BFM drop on all eylinders, go to "Statling, Rough, or Incerrect Idie™ sectlon,
Rutennect IAC metar with angine "OFF

3. LUthete s no RPM drop on one or mare eylinders, of sxcessive variation in EP drop, chesk for
spirk an the suspeeted evlinderis).

4. Unospark, refer w "Distributer [ghition Svseem Chack,” CHART A-G for furtier dizgmosis.

3. D'theee is 3 ypark, remave spark plugis] in these cvlinders and cheek for
«  Imsulatien cracks

Ingulator erecks
- Wear.
- Improper gap.
+  Burmed elastrodes.
+  Heavy $epodits.
® CHECK: Spark plug wire resistance (should ot exesed 30,004 pkoms ).
& CHECK: Ignitiom coil. Rafer ta “Dszributer igmition System Check,” CHART A6 of “Diagnosis”
trction.
* CHECK: With engine running, spray digrsibuter cep and spack plug wires witk & flpe tnist of
waLer 14 cheek far sharte

FUEL 5Y5TEM

CHECK: For comtaminaied fyel or restricted fuel Siter.

CHELK: Fuel pressure. Bafar to CHART At in “Dingnesis™ seetion.
CHECK: Fyrl injectors.

SENSOR ANC CONTROLS

% CHEQK: TP pensor clreuit for open or grounds in CKT 417 TF sensor signal or CKT 416 TP sensor
§ vorlt reference.

https://#WAwtatitnanuals.com/
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THI SYMPTOMS -11

CUTSC . MISSES

{Pz: 20f2)
Definition: Steady pulseti-- or jarking that feliews Bngine
tpeed. usually ware proncuntsd es ¢ngine Josd

intresses. The exhaust heg g steady ERITRNg stand
2t idle or low mpead.

ENGINE MECHANICAL
¥ CHECXK: Cylindercompras:. -

® CHECK: Rameove rocker cove::, check for bent push rods, worn rocker arme, broken valve springe,
wors caMmiehadl iobes. Repairor replace a6 necessary,

ADDITIONAL CHECKS

® CHECK: For EMI interference. A missing conditien can be caused bty Electromapnatic:
Irterference {EMI or the refarance eircuit, EMI can ukually be derected By mpritoring !
engine RPN with 4 sean toa] or & tachometer A sudden inerease in RPN with jittle
thange ir acival #agine RPAT changr, indicates EM is present. M the prot.s= exdsts,
chack roating of secondary wires, check ground sirggis,

FRAFIEDF R NTFFIFRETFTANIFFIAYYTIIF YRR NI Y

™y MARINE [THHI
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12- TE! SYMPTOMS

Definivign:

ROUGH, UNSTABLE, OR INCORRECT IDLE,

STALLING

{Page 10f2)
Engine runs unevenly or reagh atidle, 2ls the idle may
vary in RPM (¢alled byuntingl, Either conditien may be

fevare ensugh té cayse stalling Engine idles at
neorrect speeg.

PRELIMINARY CHECKS

®  Perform the immportant preliminary checks as deseribad ot the srart of “TH! Symptoms" section.

FUEL SYSTEM

# CHECK: For cpen in TKTe 487 or 46&Tnjctors drivers. Reler 10 CHART A-3 in “DNagnpsis”

taetinn.

& CWECK: For funl injeciar(s) leaking, fuel prescure. Refer we CHART A in "CHagnatis" section
# CWECK:. Fuel injettars.

* CHECK:

IGHITION 5YSTEM

® CHECK: Igmitinmtiming
¢ CHECK:
* CHECK:

The following ¢ircuits for passible open, CKTE 424, 430 and 423

The Ealiowing circuics for possible shor: 1o ground, TRTs 430, 524, and 423 Refar =&
mechakization drawings at the start ¢f the “Diagnesis” sectisr T3 cirouit Jocatians
Then uts “Disgnosis”™ section for affecied cireyic.

Lgnition svetem. Sparck plugs, wires e

+ CHECK:
+ CHELK:
1 CHECK:
4 CHELK:
* CHELK:

SENSORS AND CONTROLS

JIAC operation. Rafrr te “ldle Air Contral Functional Test" CHART A-7 ir *he
“Diagnosis” section,

The fellowing circuits for possible opaen CKTs 410, 417, 416, B1% and Bl4  Refer o
mechamuzation drawings &1 the s2art of the “Diagnesis™ secrion fof cireuit locgtions.

For possibie short to greund in TKT 417, TP sensor signal, CKT 418 TF sensor 5 voi
reference and CRT 451 diagnostic Lest eircult,

MAP sensor fot responss and accuracy. Rafer 1o “MAP Output Chesk” in * Pisgnasis”
bectinn.

TF tansar - For sticking throtle shaft, binding linkage and for 1alt cortosion. This
eaubat & high TP yensor voltage (open throtols indication), the ECM will not contro)] idle
Chick volinge with & scan teel or voltmerer. Voliuge should rend approximarely 7 volt
closed throctle and approximataly 5 volts at Wide Open Thrattls (WOT).

https://wyw.begt-panuals.com/
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TBI SYMPTOMS .13

ROUGH, UNSTABLE, QR INCORRECT IDLE,
STALLING

_ (Pags 2 of 2)
Defirinion:  Engine runs unevenly or rough &2 ldle, also the idle rmay
vary in APM (called hunting)  Either condition may be
EEvers ¢Rough to cause stailing. Engine idles a
incorreet speed.

ENGINE MECHANICAL
® CHECK: Perform m eylindar compresyion ehack.
¢ LHECK: For carrert camyhafl or weak valve springs.
ADDITIONAL CHECKS
* CHECK: Throtils linkage for sticking, dinding and salt corrosion.
® CHECK: Proper aliernator outpol veleage
" CHECK:

Baltery eabler and ground strans shovid be clepn and secure Erratic volia ge wili cause
1AC ta chamga its peeition. resulting in poor idle qualin,

1941 Midw] TR
https://www.boat-manuals.com/




15- TBI SYMPTOMS

BACKFIRE (INTAKE)

Retinitton.  Fue! igrites in the manifold, making a loud
papRing noise

PRELIMINARY CHECKS

#  Parform the important preliminary checks as dexcribad at tha atart of “TEL Symptoms™ cestion.

* CHECK:

* CHECK:
[ CHECK:

¥ CHECK:
* CHECK:

FUELSYSTEM
9 CHECK: Perfzrm furl svstem diagnesis. 17ve CHART A-4 in "Dlagnosis” section.
®» LHECK: Fuelimjeceors
SENSOR AND CONTROLS
* CHECK: TF sensor circui: for opens or grounds in CKT 418 TP sensor 5 vols refere=cs and CKT
417 TF tensar signal DTC 21 will besat. Use "Diagnosis™ section
IGNITION S¥YSTEM
2 CHECK;

Cpers end grounds in CHTs 423, 422 and 430, refer to "Dasiributor [gniuan Seymem
Check,” CHART A-§ in "Diggneosis” seetor.

Igmutian timing and fer IE functianing propesiy

Proper outpet valtage of ighition epil.

Far crossflre between sark plugs, (distribator &P, spark plug wires and proper rocuing
of plug wires).

Spark plug wires and booes

For faulty spark plugs.

4 CHECK:
4 CHECK'

ENGINE MECHANICAL

Comprassien - Lock for sticking or leaking valves.
Valve timing, broken or worn calve train parct

https:77\7\;v'\'/'\7\7.' oat-manuals.com/
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TBI SYMPTOMS .15

BACKFIRE (EXHAUST)

Qefinition: Furl ignites in the exhagst pystes, fmeking
a [oud popping noise.

PRELIMINARY CHECKS
#  Perform the important predimminary cheeks as deseribed ot the start of =I'BIl Symptoms™ section.

IGNITION SYSTEM

* CHECK: Openy and graunds in CKTs 423, 424 and 430, refer to “Dustributor Ig=ition Svstem
Check,” CHART A-6 in “Disgnosit” section )

® CHECK: IC for functiening properly, timing for advareing and reearding.

* CHECK: Proper cutput voltkge of ignition coil

& CHECK: For erosefire between spark plups, (distributor cap. $Park plug wires and prober rogting
of plug wires).

® CHECK: Spark plug wires ind bams.

* CHECK: Forfaulty spark plugs.

ENGINE MECHANICAL

# LHECK: Compremios. ook forsticking or lraking valves
B LHECK: Valve tming. broken or worn vaive train parts

FUEL SYSTEM

* CHELK  Perform fuel system diagnosic 1'se CHART A-4in "Diagroeit" seetion.
® CHECK: Fuelinjectors.

IPIIFTTIIIIIIRIIIIIIFPRIIIRIIIINIIIDINIIIIDIIIINDD
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16- THL SYMFETOMS

DUESELING, RUN-ON

Definitan: Engine continues to run aftar kev is turned "OFF"
but runs very roughiy. I engine runs smaazhly
check ignition switch and adjucrmen:.

seChion.

PRELIMINARY CHELKS

% Perform the careful importars prelitninery chacks us geseribed an the ttart of “TEI Evmptoms™

4 CHELK:
* CHELCK:

HGNITION SYSTEM

IC circuit for funetioning properly, timing sdvincing and retarding.
MEFI relay for proper operation.

& CHECK:-
o CHELCK:-
® EHELK:

COOLING SYSTEM

Faulty of iseorreet tharmapial

Engine for overheating, resulting from eaaling 4v3teth rastriction.
For locse balts. .

* CHECK:

FUEL $YSTEM
Tor lpaking injwetars Refer taUHART Aok in "Diapnogit sectinn.

https://wit 82t Tanuals.com/
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TR SYMPTOMS -17

POOR FUEL ECONOMY

Definition:  Fuel weonomy is notickably lower thas expected

PRELIMINARY CHECKS

*  Furform the important preliminary chicke us described ac the start of "Sympiems Diapgrosis”™
Aection.

& CWECK: Owners driving habits,

* CHECK: Flame arractor for dist or being plugged.

o OMECK: For fuel jesks.

IGNITION SYSTEM

# CHECK: IC cirenit for functioning preperly, timing advancing and retarding.

® CHECK: Spark plugs. Remove kpark plugs, thech for fuel fouled plugs, cracks, wear, improper
&P, burned electrodes, or heavy deposits. Repair or replace 85 neoegsary

* CHECK: Knock sengor system operation. Refer 1o K5 svstemn sean or non-sean dig prostics.

FUEL 5Y5TEM

* CHECK: Fue?type. Suality of fuel
» LMECK: Fuelpressure. Refer w CHART A-4 in "Diagnosic” seetion.

ENGINE MECHANICAL
¥ CMELK: Compression

ADDITIONAL CHECKS

# CHECK: Foraxhausisvstem restriction.
% CHECK: Excersive resisiance o= bottom nf boat (diel. barngeles, e1e.)
® CHECK: Propatler for proper tize and piteh for epplicatian

FIFDAITIIIIFIIIIIIIIIINIFIFIIFIFIIIIIINIIIDIIINII YYD
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18- TRI $YMPFTOMS

ECM Connector and Symptems tdentification

TC ONTAIN THESE WOLTAGES BY PRONING WIRES OR CONNESTORS. Eurious

charge or other ressons, but thay shewid b close.
The "8 + " yymbot indicates 2 syttem voltaga.

W Tkt terminal non grounded & Scan taed instal

This chart is to further aid in diagnesis of mympioms. These vopleages were derived from a k
engire. The voitages shouwn werk done with the slectrical SYseem completely hooked up and o
The vollages are to help jdennifv what valtage ik needed 1o oparate the diffarent circyits MEYER ATTEMPT

SOWER pood
PeTacienat

damage could regult g

wirng and connecters and loss of engife ¢perarion. The voltaget you may Fti may vary due to low battery

THE FOLLOWING CONDITIONS MUIST BE MET AEFORE TESTING :
® Enging BT opdriting vfmperature  ® Engine wdling (for “Enging nm‘rlting' colump)

NORMAL YOLTAGR
o COMRONENT I BTCin
M | i | ENGiWE | arr FOLSHLY SrMRTDMS
CRtMECToY I@n"gu OFFRATING lCr'iu
“
-1 | EMBCK IEMES 4K MK EMGCK SFNEDK hiv 1.1¥ AT PERAQE FLLE EQom Dby,
SHEML PR FTRA QA NEE,
DLTRNLTON
M2 | ECT SIGNEL 418 YL TET EE NS0 19%v 2} iR LTUFI 14 FODR FEREDERMANCE.
EXEALUET GUON.
RIS DLE, AN
REDLHIY DN
114 | WEtuEEp - - - - . - -
it | NET LD - - - - - - .
115 | MASTER SBpavi 1§ rEL I Ll BGAT =+ [ Y HWONE Lace QFDate DM
HARNILS CTHIE ENGINT
11-4 J- NOTUSID - - - . - - -
1N-7 | HaLMOSIE TIET A% | WetTELE GATA LINL [ Y ke NONE WLRRRECTEHE, PODA
TIEMIMAL CONNEETOR FERFMMANCE
1.4 INDT URID - - - - - - B
I3 | MaFSIENAL 43 | LT AN MAF LENSDR A5y 1.6V [1) i1 TOUE FREEEMMLNCT
SURGE. PO FLEL
LECNOMTY LxHaLT
alrie] ]
-0 | TR AioNaL a1 | DKl L 1731 AW ) RV £1 PLICH PEAFDRMM NEE AN
ACCELERATION,
INCOEMECT IDLE
IR LI -0y |- DRI Y 1% | *NENLE IrLICE 1 ia HWONE ML HOP WD S TaRT
M2 | WETykiD - - - - - - -
Pl
J1F | TG 111 -1 4 L {171 o [ n MR L, ROGN Bk,
=1 0 (] TR T
o ama
Jea | rEw e D FLT] lr.l'.-'l'l'H'l'1 ENGME BLOCK - a- NOME WO CHaNDL
1115 | Tr 5& REE (31} oY TP, NP SENSDE v 1w 11, 2 LACK BFFOWIE OLE
HHH
115 | BATTEEY EiED el Dl fne > [ " NONE NG STant
_—— .
11} BATTIRY OULTAGE# S FIRST TWel SECONDS, THEN & v TS.
[ VARLZWATH TERAMERATUNI.
(1] VARILTWAT N WAMESLD VAT
18 YARES WITH TWADTILE MDY ERENT.
" LESETWAM 5 YOLT (245 my).
Ti-BD
PR HERLE

M Connemior and fymatams identrficanon (1 of 4)

https://wHwWsat®anuals.com/
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TBF SYMPTOMS .19

That chart i5 w Jurther aid in dingnosis of symptoms. These voltapes wers derived from a kns
engine. The valtages :h?wn were dona with the elertrical sysiem completely hooked up m; ﬁptr:.“ufnu:f]
The voltages are Lo halp idintily what voltage is needed {o operate the different cireuits. NEVER ATTEMPT
™ nrm:rhr THESE vull.:;lﬁss n:*r PROBING WIRES OR CONNECTORS. Sericus damape could resalr to
wirng and connectors 031 &l Engine rateh. Th 1 - . . .
chargs of other remsons, bizz bhey thoald I;Td-nu E vollges you may get may vary due to Jow batury

ECM Connectar and Symproms Identification

The B« " 1ymbol indicates s syrtem veltage.
Ena THE FOLLOW!ING CONDITIONS MLUIST BE MET MEFSRE TESTING:
* Enging s opéiating tempasaiury  # Engine idling for "Engi aung”
e T ara mded” & S Lot g i <ot

-lw ENT |  wiRE COMPEMENT Ne LVOLTaGE DT

FURCTION # | couoe | COMNECTOM ARPRCTRG | OTMRLE SYMPTOMS

AT NQT USRI - - - - - - .

IR ] IHML DATH ai1 | OANALE GATA LINE By w NONE

o L M SERLL OATA

19 | NOT USLD - - . - - - -

————

20 FNOT UERD - - - - - - .

=31 | wot uLEn . - * - - - -

7522 | Wit UsID - * - - - -

N3 pNOTUED - . - - - - -

H-Th | WET USED - - - - - - -

4125 | Wt usrn - - . - - - -

i

3% | AT USID - - . - - - -

M-27 [ AT USin - - - - - -

M- | NOT JEED - - - - - - -

JI-I% | AN QRO UND [ 4T} [ TR 4 AP EENLICE ar o 13 LALCKE (F FERE O s 5 iiCE
EXHALST BBOR FTALL

J4R0 | B G Ly A58 § HEWHT | EMGIME BLOCK b [ HONE | MO CHANGE

BN T 17 kil BRY bad SEMIDA 1 L 1Y n LALKE B BOAYER

AURGE,
TEFLAEMCE ROLGH LE, LXHausT

fu]e 4] ]

1-32 | DATTEAY FEID A S FRLICE [ [ 19 NOME MOSTART

(1) BAYTEAT vOLTAGT FOR FIRET Twd ST ONDS. THEW B WOLTS,
E) WAMIEEWITH TEMPERLLTIN .

{10 VIS WTTH MANTEDL D wACLILIM,

G} YARIESWITH THEDTTLE BEVEMENT,

" LIS THAN ZYWOLT (B00 WY,

1-11
FI ik

ECM Conmestor and Sympoms tentiicalion (2 of 4]

https://wa\?. dat-manuals.com/
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ECM Connector and Symptoms I:Ien:i'l'i:atiﬁn

This chart is to further ald in diagnosis of s¥mpoms. Theie volages wers derived from 3 kae

engine. The voltages shown wers done with the sircttical system complately hooked up and &pe::ntigr;.‘:]d.
The viltages are to help identify whan voltage is nesded 1a oparate the Jifferen circuits NEVER ATTEMPT
TO QRTAIN THESE VOLTAGES BY PRORING WIKES DR CONNECTORS. Serigps damage could result s

wiring and eennedtate and loss of engine operation. The volr o toay pet M2 vary GE 16 Lo b !
charge or other reatons, but they should be clos, ages ) ¥ ¢ ¥vary w Eattee v

The “8 « " 1ymbcl inicitys § symem valtage.
THE FOLLOWING CONDITIONS MUST BE MET BERORE TESTING:

® Enging Wt OpEranIAg Té t 4 Engine idli ing™
Engina St operenng TemperHiure 4 Engine idimg tax "Enging Operiting celumn)

—.
NOAMAL VOLTAGE
| CET WY ICORR O T
N FUNCTION ¢ | cowon | connictom | sonmow T .nmﬂfr'ln FOSSUILE SYMPTOMS
.. S ERETING
i1 [NOT USID - - - - - - -
2 | naTusID - - - . ! - . .
I3 | NOT D - - - - - - -
- | MOTUSED - - - - - a -
13-E JInOICTCA DETRER | BGi | LT RN INIECTIN B+ § -1 AOUGK L1, LATK OF
FOWIRL STALL
J1-6 FIERLF O 63 | BLEYWHT IGMNITION g b MOIMNE N EMAMGET
LUNTREGL
MDIDLILE
L7 | MQT LSO - - - - - - -
—
Lx-§ | ENEF HHgH 435 | FRLWHT HITIQN v 1.0 WO | MO RLETART
CONTRL
WMODLAE
JI<9 | FLALL PP AL AT § JEE bx FUIL FUMP B (1] Ba 1=, |} MNOSTART
DENYER GaMAaT RILAY
10 g NG T usED - - - - - - -
11 tﬂﬂ'l' [1114.] + - - - . - -
N
A-11 | NQT ULED - - - . . - -
1217 | &L “A " LW iz FLLVALKE L WALVE NOT NOT NONF EOLIGH L FTANLE Ol
USANLE USABLY IMCORANCT DLL
JZ-1d | IRE 0" puW B3 | GANYT W v vl L=} niat L= 1] ROUGW UNITARLL OR
WERBLE .71 11 | WCOREECT L L
JE-1% | PULL IR EETRE 450 | LKW HT 11701 0T o~ -y MNONME NQ CHANGT
GG L i B SR UND
K- | MO Sk I - I - - - - - -
L

(11 SATITRY YOLTAST FOR FIRET PO SECONDS YHIN b wiiH TS
120 warLl Wi TiMrFRaTuRL,
13h WRIEES WY MaNIFOLD WAL,
[ whlls Wit TRROTTLE baOWERENT.
T SR THAN SwOLT MG my)

1443
R 15T

ELM Conmector ang Symptams leantificatron (3 of 4]

https://www. Oat-manuals.com/
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1@ aTMPTOMS 21

ECM Connettor and Sympterms Identification
This cham is to further aid in diagnosic of symptams. Thess Voltages ware detived from & known good
eoging. The veliages shown were done with che #lwcirical svstam sompletely hooked up and operytipan]
The voltages ere ta help identifs wha! voftage if needed to operate vhe diTerent cireyits MEVER ATTEMPT
TO CATAIN THESE VOLTAGES 8Y PRONING WIRES OR COMMECTORS. Eyricut damape could resyl 1
wiring and ¢onnestors and Ioss of angine operation. The voltages vou may gt Ty vty due b low batiery
chatge or other radkons, but the v gheuld be cloge.
The "1« “ symbol indizates & system vohage,

THE FOLLOWING CONDITIONS MUST BE MET BEFORE TESTING:

& Engine gt rating tem # Engimp jdli r "Englne Operating™ column)
? mlhr?un-n?:nmgmun :Id ;!\m{'::nln m:ulreld "

T—— NORMAL VOLTAGE o
CONMECTON | GWMTITK INGINE .m%m FREMELL §YMATOMS
. UFERATING
—
d3-1T | MQT EED - - : - a - - -
M-AN NDT SED - * - - - - -
M [ NBT ULk i - - + - - -
42308 1 FJEL NJECTCE LB | BLKWNT EngN - ar 11 'F WD CHandL
sAguUND w=ouND
-2 IETOR ImIvar | 48T ] BBl BECTOR [ [ NOME NS UGH IDLL LACK (IF
POWIE, STALLING
A | WOT USIE - - " - - - -
R P SIONAL 13 WHT MINITIDN - 1w F'Y, BTaLL wWiLl RELTART my
CONTAL BYRAZE MDDE, LACK OF
MECLULL FOWER
Ji-Td | K BYPFALS g | TAMBLE MW ITRH o &Ry a7 LACK OF POWIL, LIXED
CONTROL Tintin G
[ [=1= FIN
1221 P eDT LHSED . - - . - - .
JE2E | NOTLLED - - = . - .
12T | T ikl - + - . - - -
T2 Juf AT HIGH A1 | B WeHT ME VA VE NET mRT HNONL MO UGH UNSTRILE OR
LEkbLE USaill INCORAEET IOLE
1234 | g =F= LOw Al | GRNELE L waLwE HOT NOt MOME ERAGHUNSTARLE OR
USAELL USABLE INEQRRECT DL T
12-30 [ NQT - - - . . . _
431 |k PaNCEIDN 419 | PN WHT - T4 - Q" L= g LA b (D
R TON L& MP
J-?-]l' -m “Eﬂ - * - - - - -
[} BATTRRr O TaGE FOR FIRST T SECONDS, THEN O wOLTS.
[3] VARIEL WITH TEnrmiiaTURE.
O VERRES WITH kA BLE VOO M,
Wl YEMELWITH THRSTILE MAYEMENT.

LSS ThAN ) viBLT (350 m V).

2aja
— ALY

ECM Cannecior ang $ymptoms identeficozien {4 of 4]

1993 madRIMF [TRI}
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Dh-BOARD SERVICE 5.0L & 5.7L (TBI} -1

ON-BCARD SERVICE
5.0L&5.7L
THROTTLE BODY INJECTION (TBI)

CONTENTS

Engire Cartr Module hghitige Teming Set Protedut® . ... Pane-8
(ECM Replacement . .sausus. ., FPagel Spark Pug RepkacemenT ssuasnas PageB
Sentor and Conurols Spark FlugWiting and
Enging Coodant Tamperalure BoOLPrecautiond sssasnsnass  Figed
[ECT] 58MiBF swsmsnsrnmsrna FIQE] Spark Plug Wit Replscomint ..o..a Paged
Marifold Absolute Pressure Fuoel Systern
{mp}stmr ¥¥Y. F4yYyY ¥y I¥FaEFEn Flp""! Fl.ml'i‘-"mn' 4 %4+ 1+ Fu1¥FSFETYTs*r4 F.i"'g
Theottle Position fTF) Semser .. ... . Fageld Fuel Contrgd OreBoard SrvicE +uaex  Flge-§
idle &ir Control (IAC] Valve o oaeva.. P2ged Fuel Pressure Retaf Procedure ... .. Mages
Kﬂﬁth EI"I'IIEH' “:'5! AR s EEIETETAAR P.g."‘ Th'ml.' E"ﬂd}' |F'|l;|lﬂ.ﬁd' U-E'l} UHI“I & Fag!-1c‘
Knock Sansor (K5 Module . rava40. Pages TB! Fuel Metes Cover Assembly ... ¥age-11
Distributer Igrction (O Syriem Fulimector Asaembly . casaauws. Page11
Distributor Replacement Fusl Meter Body Astembly ....... Fageid
anEMEPAIl s uiisasanaeaa. Paged FUlTPUMP wvvmmttrrerrarnss Fogels
MFEHEHH‘! L R R h ok oh o mm o Pﬂgt“ FHI FI.I'I'HP '5!'|-i:|' # F T A PN FYAFAA A F-'g'!'"E
DJHHE?HH!Y = pyp s b m ke mE sy P.EE'S InL'“’E F'-F’EI-F“tff *+ T+ +rFFETARETAR P-igé-'LE
Bzsembly .. .... tmsaennny. Pagef Engire Wiring  seaisvararnarans  Page?
Wgmitien Cail .- caprenaa-. venr Puge7 Torgue Specifications .eavavnavras. Pagea?

ENGINE CONTROL MODULE (ECM) L+« Install or Conmect

. REPLACEMENT I. New ECM to mounting bracksl.
Figure 1 2. Four ECM mounting balts.

MOTICE: When replacing the ECM, the igrition Tighten
muft b "OFF" and ditzonnect Lhe battery befors

giszonnucting or reconnerting the ECM “J17 and *
SJZ" spnneclors to prevent inlernal damage to the
ECM.

gur ECM mounting bolis (0 10 - 14 N-m
{RE- 124 4. in.].
“J1" ard "877 connecter to ECM.
4. Nagative battery cable.

L& ]

NOTICE: To prevent possibis slectrostatic
discharge damage to the ECM, db ot woueh the SENSORS AND CONTROLS
eonnector pins. The ECM I3 an electrieal
somponent. Do not soak in eny iguid elaaner or

solvent, 1s darmage may resull ENGINE COQLANT TEMPERATLIRE (ECT)

SENSOR

v+ Remove or Disconnect Figure 2

1. Nepalive baciery eabls, g

2 “di17and 2" eannectors from ECM. NOTICE: Carv must be taken when handling

3. ﬁt;ﬁ“ m“*‘."ﬂi :]“' sopine covlant Wwmpetature sensgr. Damape Lo

. EC m mountmg bracket Angine coolant temperature sengor will affect

lmp artamt proper ‘-"P'Efiul-ﬂ“ 'ﬂr T-h-ﬁ h{EFI ijl'ltem

4 Make yure the new ECM hac the zame par:
nember und service number a3 the old ECM, to
inyure proper engine pecformance.

https://wwiFbdst*hT&nuals.com/



2- S.0LE ST (TR ON-BOARD SERVICE

WIS T2IS2
Figure 1 - Engina Cortrel Madule [EEM}

1 HNEOR
T WL ManTrOLh TR

Figure 1- Enging Conlant Tarmpersture Sansor [ECT)

almuﬂ or Disconnect
Y

"egative batiery cable,
2. Electrical connector,
3. Coolant tamperaturs Senter.

impcrtant

+ Coat tempetatule kpnsar threads with t1eflon
taps sealant prigt to repssembly.

https://wwv‘\‘.

boa

LliE TH

| Imstall or Conmect
1. Coolant tafnperatyre 3en90r inko intake mandold.

%. Elsctrical eonnertor.
A Magative battery sabls.

MANIFOLD ABSOLUTE PRESSLIRE (MA
SENSQOR (Ma#)

Figure 3

=y Remowve or Discomnect

Y. Negaziva battery cabls.

Z. Electrical eonnector.

3. MAPsenyor attaching balts.
4

5

. MAP sengor from bracket.
v Vazugm hase foomnm MAP gengor,

¥ | Impartant

L J
*  The MAF sentor is ar electrical component. Do

not 304l in any liguid claaner or sofvent, ps
damags may easyle.

4 +| Install or Connect

1. Vasuur hose to JLAP sensor.
2. MAP memsor aciaching bolts.

@rﬁghten
& Twobdlistos - TN =(4d-6710 Ink

1. Electrical connector.
4. Negative battery eable.

THROTTLE POSITION (TP] $SENSOR
Figuresdand 17

ew] REmove or Distonnect

T lame arrestor,

Electrical connwetar from TF sensar,
TP sensor atiashing screws.

TP sensor,

NOTICE: The TP sensor is un electrical
component. Do oot soak it in any liquid cieaner or
salvent ns dammuge may result

Ll

o #) Ingtal] or Connect

E Important

* [[twplacing TP sensor, inswall new screws that
are suppiied with TP satsor service package.

1. With throttle valve closed, position an throttie
shaft, then align the seraw holes.
2. TPsensorattaching sarews.

t-manuals.com/
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ON-BOARD SERVICE 5.01 & 5.7, [Tel .2

1 sUPIINICR it 05515

Figurs ¥- Manifold Abselots Presture (MAP) Sersor

-

SN BH
SCRIW ASSIMELY
ELAL

L ]

CLEFLISY
figure d - Thromtle Position (TP} Senscl

Tighten
*  Screwassemblisrlo 20N m (TR0 1 in)
8. Electticalconnector 1o TF sensor.
4. Chech for TP senser qutput vohage,
*  Voltage should be mpprovimately . Tvat bdle
and appraximately Sv at WOT,
5. Flame prrencr,

IDLE AR CONTAQL HAC) VALVE
Figurés 5, Sand 17

++] Remave or Disconnect

1. Flame armstor.

2. Elsttrical eonnector,

3 [AC valve

®  On thregd mounted unity, uge & 32 mm 1 - §*
wrench or socket J 35432, (Figure 51,

# On Mange-meynted units, remove screw
savembiiss (Figure €).

1AC valve gasket or {.ring and discare.

-
1

r

NOTICE: On EAT ve'ves that have been in
service. o Not pukh or pull an the IAC valve
pintle. Tne foret Hguired to move the pintls mav
damage the thriadt oh the worm drive  Alsa, de
mot seak JAC walve in eny liquid eleaner or

so[vent, as damage may resull.

Clean and Inspect

# Thread mounted - both sriginn] and replacement
LAC valves have & specinl faetory applied thread-
locking eompound applind to the wcrew threads 1T
the valve removed from the throttle body is bring
reinstalled, Do Nol remove the thread.locking
compound that may be on the theads.

# Clean IAC valve pasket saabing surface, pincls
vitlve sl and air passage.

- Exe carburelor cleaner te remove egrben
deposits. Do Mot use o cieaner that cortaine
methyl ethy] ketone, an extremsly strong
salvenl, and not necassary for this type of
deposit.

Shiny 5pots on the pintle or seat wre nermal,
end de not indicats misalignment or 2 bent
pintle shafi

Important

¥ [T inscalling u new JAC valve, be surs to
replace with an an identical part. JAC valve
plniis shape and dismeter are desipned for the
specific application,

Measure [Ifinstalling 2 New 1AL Valve)

Figuras 5 and &

#  Distance batween the tip of TAT valve pintle and
mounting sutface.
L greawer than 28 mm, use finger pressure o
slow]y retragt the pintle. The force required 1o
raeract the pintie of & new velve will no: cause
dufnage b the valve,

J—
ol

«| Install or Connace

l.._ AL vaive inte throttls bady pa follows:
# Thresd-mountsd valve - {mngtall with new
ERtkat.

* Flaoge-mounted valve - insta]] wilh new
“lubricated O.ring, uging attaching serew
pssemblies

NOTICE: New IAC valvet hove baan rasel at the
[xctory and sheuld be inctalied in the throttle body
i1 an Vay i” conditien witkout Any ndjostment

https://wv%w!b&qkman uals.com/
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5.0L&5.7L (TBI) ON-BOARD SERVICE

A DISTANCE OF PHTLE EXTENSION
B DHAMITER AMOD SHEFE OF PINTLE

W
£ AL VALVE GASKET 9P 105845

Figure & - Thread Mounted Type |AC Valve

1 DANG-IALC VALVE

2  SCREW ASSEMBLY - IACVALVE ATTACHING
& DISTAMCE OF PINTLE EXTENSION
B

DA MAETER DF PINTLE
LF1220-A%

Figure &- Flange Mounted Type lAC Valve

Tighten

2.
3.

® Thread-mounted [AC valve assembly to 158.0
N-m (13.0 Ib. £t ) with 32 mm (1 - 1" wrench
orsocketJ 35632,

* Flange-mounted attaching screw assemblies to
3.2 N-m(28.01b.in.)

Electrical connector to LAC valve.

Reset LAC valve pintle position:

¢ Turnignition "OFF" for 10 seconds.

& Startand run engine for 5 seconds.

® [gnitien "OFF" for 10 seconds.

KNOCK SENSORS (K5)
Figures 7 and 8

Remove or Disconnect

&= b
=

1;

MNegative battery cable,

4. Wiring harness connecter from knock sensor.
3. Knock sensor from engine block.

++| Install or Connect

1. Knock sensor into engine block, Be sure threads
are clean,
® Tightentol15-22 X-m(11-16 b ).

2. Knock wiring harness connectar to the knock
SEnsor,

3. Negative battery cable

KNOCK SENSOR (KS) MODULE
Figure §

++| Remove or Disconnect

1. KSmodule connector.
2, Attaching screws.
d. K5 module,

m Important

® The Knock sensor is an electrical component. Do
not soak in any liguid cleaner or solvent, as
damage to the K5 module may result,

® When removing or installing the KS module,
caution must be taken to aveid damaging KS
mounting studs in madule.

=++«| Install or Connect

1. K5 medule.
2. Attaching screws
3. KRS module connectar.

DISTRIBUTOR IGNITION (DI) SYSTEM

REPLACEMENT AND REPAIR

Replacement
Figures 10 through 12

Replacement distributors are not available
already assembled. Replacement kits contain all the
components to assemble a new distributor.

Some components, such as the engine cover, may
need to be removed to reach the distributor,

The distributor has a separate coil which is
mounted te a bracket on tep of the engine.

Remove or Disconnect

Negative battery cable.

Wiring harness connectors at the side of the
distributer cap.

Two screws on the sides of the distributer cap.

Coil wire and spark plug wires on either the left or
right side of the distributar,

5. Distributor eap and meve it aside.

Ll i

& e

httpswwawrpoat-manuals.com/
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ON-BOARD SERVICE 5.0L & 5.7L (TB[} .5

# Beribe & mark on the distributor shaft in line
with the rotor.
*  Sreibe & mark on the engine in lipe with the
rakar.
®  Note the pasition of the distcibytor houslng in
relption to Lhe engine,
€. Distribytar bolt and hoid-dewn clamp.
7. Distributmr.

+e| Install or Connect

%  Toensurs correct timing of the distribeter, it must
be installed with the rotor correctiy positioned as
noted in Step § of the removal! procedure. Line up
the rotor, the mark on the distribuwor chait, ang
the mark co the engine.

% I the distributor shaft won't drop into Lhe engine,

ihsert & serewdriver into the hele for the

distributer and turn the of) pump driveshaft.

Distributor.

Diseributer hold-down clamp and beit

Enﬁg hten
% Boltto 49 5-mi30 b, i ],

1 Dustrlbutoer cep.
i. Wiring barmess connectars at the side of the
distribucoz. ’
Spark plug wires and coil wire.
& Nagative bati=ry cebis
*  Check the engine timang.

Lol e

M

Disassembly
Figure 1G

Remove or Disconnect

b Arny time the distributer is disassembled the
reiiner (5) muost be replaced. Do not attempt 1o
reone the 6l retainer,

L, Screws (1} and washers holding the cap to the
bousing. .

2. Cap(2) from the housing.

# Flace marks on the roter and Lhe shaft
ssiembly 10 help line yp the reter during
wasembly,

3 Retor (30 frem the shaft by lifting or prying
wirmight up.

i, Eoll pin (15} fromm ihe shaft (4]

A, Mark the whaft and drivan gear for reassembly.

E. Drive out the roll pin with w small punch
(Figure 1%).

5 Driven gear {13), washer of spring {13}, and SPring
reLaitver or tang washer (18}

5. Shaft{d] with the polt piece {8} and place frem the
hoysing (11},

I. Retaiper (5] from the houstng (3) as fallows:

[ ]

1 ENDCE LEmIDE
i ImGmwtaLock (131 [FFAS

iiiurli = Kngck Sensor Location

ENOCE BEMLON (K1)
L LY-LEL T 1]

Figure § - Typical Knock Sersor (K5}

LHRETL4]

Figura ¥+ K5 Module

CAUTION: Waear eye protection when

cutting #nd removing spring steet

retaingr clips as described ?n this

precedure. If your eyes are not

rﬂ']ﬂtiﬂéﬂ. flyirg metal pieces may cause
jury,

https://www.boat-manuals.com/
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& 5.0L& 570 (TBI} ON-BOARD SERVICE

&  Found ruiner-

A, Wearcalety goggles.

B, Wedge & serewdriver under the adge of tha
retainer and use & LT and twist” metion
ta pry the edpe up Just far enough ta get the

" taeial snips ents the sdge.

C. Usescimior type snips to cut the retainer.

D. U oesdie npse pliers to pall the retainer
off the canter bushing. Discard the
ratainer.

& Dquars retainer:

A. Wwar rafaty poggin.

B Use nredie nose pliers to bend vwo cornars
upward on the fiuted end of the retainer,

C. Pull the retainer off the eenter bushing.
Discard the retainer.

& Bhield ).
2. Pickup coil connector from the module {100
®  Lift the locking tab with u serewdriver,
10, Fickup coil IT),
H Two screws hwlding the meduls 1o the housing.
12 Module (101

Inspect

1. Capfotcracksor tiny holes Baplace the cap ifit is
datmaged at all,

2. Metal terminals in the cap ot eorrosion. Scrape
thermn clean with a knife or replace the cap.

3. Roter [or wear or hurning it the guter terminal
The presence of carbon on the termina) indicatys
rotor wept and the nesd for replicement.

4. Bhaft for shaft-to-bushing toosensis. Inseri the
shafi in the bousing. If the chaft wobbles, repiace
the housing and/or shaft,

3. Housing for cracks vr damage.

| Messure

] RII-EI-H.M& of pickup rall with an shmmeter .
Connact an chmmeter to sither pickup eail
lexd and the housing a& shown in Figurs 12,
Step J. The reading should b infinite. I not,
replace the coll,

«  Coonect an chmmetsr to both pickup eoil lends
at shown jn Figure 1Z, Ewep 2. Flex the leads
by hand g% the coil and the connector to Jocate
any intermittent opens. The shmmeter shauld
read & constant unchanging vaiue in the 500 ta
150G ehmirange. IF aot, replace the ppil.

Azsambly
Figures 10 and 13

| Install or Comnact

MOTICE: Be sure to theroughly coat the bottem
of the Ignitian module. Failute ta do #o gauld
result in heat damage to the modula.

-
b @Lﬂ:f#

T CaF MOUNT SCREW
1 CGap
T RoToR
4 EMAPFT ASEEMRLY
T OMTuNEK
¢ SHELD
T MIELFOOL
§  MALEMECE
8 MWODULE MOUNT SERrW
10 HGMITION CONTIOL MQDOLILE
11 HQUSMNG
11 TANG WASHER
11 WdiMER
14 DKVE GEAR
18 EOLL M
16 BAREET
M5 1ITT

Figure 10 - E1g ht-Cylind e7 Engine Distributar Components

https://vgwyvﬁmﬁt;manuals.com/
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ME11TH

Figute 11 « Remaving the Roll Pin

LR ¥ ]

_F-i;uu 12- Testing the Pickup Coil

Lubsicaie
Bottam of the moedule and the medule rest ad
i the bousing with silicone grease or &n
quivalent heat transfer substamee

Ignitien modyle (100 to the housing (4] with twa

CTEWS_

Pickup eoil (71,

" % Fit Lhe Wb on the bottom of the coil inte she

anchot Ruale in the housing,
Pickup codl wiring connector to the module.

% Makesure the locking Lab is in pluce.
. Zhirld (8] oare the poil.
. Retainer (5] onto the shield.

® L't utww roupd relaingr if the center bushing
if the dictributor base hac po greove around
tha potride (Figars 13).

*  LTse a new square retainer when thete ic a

groove In the eenter bushing,
A Flace the retainer over the centar bushing
with the teeth peinting upward.

ON-BOARD SERVICE 5.0L & 5.70 {TRY) -7

B. Place & 1E tnm {Z/2 inch) 3ocket head onrs
the edge of the retaiter. Keep the socke:
ceniered on the retalner gt the teetn mre
net damapad Usk 2 small ammer 1o tap
the retainer evenly down ento the eanier
hl.'llh!i:ﬂg‘. When Il.ﬂ.lt-l"hlg th+ SQuATE
Feliiter make pure both teeth 3re guated
if the groove on the bushing.

® Therewiner should hold the shield, pickup coit
and pols piece firmly.

Ehaft exsembly (4] into the housing (12).

Tang wather {13}, washer (13), and driven ERLF

(14] onto the bottam of the shaft (diseribuctors for

&ix pnd eight-cylinder enpines],

#*  Align the morks on the driven gear, housing,
and shaft assembly.

B Ball pin{15) into the gear.

# JSpin the shal: and make sore the Lesth on the
shaft assembly do not tauch the pote piect

9. Rotor [3) ants the chaft.

® Fit the tab in the rotor inlo the 3lae an the
snaft.

10. Cap (2) to the housing with gerews a=d wathars.

IGNITICN COIL
Figure 14

=~ m

= Remove or Discennect

1. Megative battery cable.
2 Wiribg conpeciors at the side of the eoit
3 Coilwirs
4. Nuts holding the coil bratksel and epil to the
engine.
& Coll bracket and coil,
¢  Drill and punch out the two rivers helding the
el o the brackel.
B Ceil frem ihe bracker,

Maazureg

¥ Resistance of the ignition coil with gn shmmeter

+  Connect the shmmeter ak chawn in Figure 14
Step 1. Uisa the high scale. The reading shouid
be infinite. Ifnot, replace the ooil,

- Connect the ohmmeter s ghown in Step 2
L'se the bow seale. The rending sheutd be very
low or zero. Wnot, replace the coil.

Connect the ohmmeter ws thown in Stap 5.
Use the high scale. The meter thould not read
infinite. 1Fiy dowt, replece the codl.

https://wwasbeeaiseranuals.com/



8- S.0L&5.7L (TBI) ON-BOARD SERVICE

.
-
&
E
A HAMMER

B 15mm (%8 in]S0CKET
ROUND RETAINER

O SQUARE RETAINER

g ASTRIBUTOR CENTER BUSHING
ITHOUT GROOWE)

DISTRIBUTOR CENTER BUSHING
P wWiTh GROGVE)

ME 11768

Figure 13- Retainer 1o Shield Instaliation

& SCERAPE CLEAN METAL GROUND

BAS 13634

++| Install orConnect

3

4
3.

A replacement eoil kit comes with two screws to
attach the eail to the braskat.

Coil to the bracke: with two serews

Coil bracket to the engine bracket with studs and
nts,

Coil wire

Wiring connectors.

Negative battery cable.

IGNITION TIMING SET PROCEDURE

NOTICE: Engine must be completely warmed up
and at normal cperating temperature

B+ install or Connect

An inductive pick-up timing light to cvlinder

nummber 1 ignition wire.

A scan tool or Marine Diagnostic Trouble Code

{MDTC) tool to DLC.

# With engine running, set Marine Diagnostic
Trouble Code (MDTC) tool to service mode or
scan tool bo set Hming mode

NOTICE: The scan tool will not go into set timing

mode if DTC 42 is set or if engine speed is above
1600 BPM

& [f using Marine Diagnostic Trouble Code
(MDTC1 toel. manually adjust throtzle to 1000
RPM

® Ehine the timing light at the timing mark
indicator located on the timing chain cover

NOTICE: See manufacturer's specification for
timing set specification.

® lfadjusiment is nesded, loosen distributer hald
down bolt.

® Rotate distributor to adjust timing.

Tighten

L]
L
L ]

Distributor hold down balt to 40 W mm (30 Ik, £1).
Manually bring throttle to idle.

Set Marine Diagnostic Treuble Code (MDTC) toe!
or sean tool to normal mode.

SPARK PLUG REPLACEMENT

Figure 14 - Testing the Igmnition Coil

++| Remove or Disconnect

1
2

Segative battery cable.

Spark plug wires and boots.

® Turn each boot one-half wurn before removing
it.

https://wyw.boat-manuals.com/
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ON-BOARD SERVICE 5.0L & & 7L (TEI) -9

& Labe! the plug wires if tha identification 3. Fiameerrestor.

numbers have worn off.
3. Bparkplygs

Inspect

®  Each pdug for wear and gep-

++| Install or Connget
1. Epark plugs.
Tighten
¥ Plugsta 15N b i),
2. Wire and boot assamblies. Refer to "Spark Piug

Wiring and Boots™ below for precavtions.
3. Negative battery cable.

SPARK PLUIG WIRING AND EQDTS

Precautiont

1. Twists boots ona-Kalf turn befors remaving.

3. Whnen removing the boat, do not use pliers er olhr
oals that may tear thir boot.

1. Do nol force anything between the wire and the
boot g through the silicone jacket of the wiring

4. Do et pull on the wires to remove the bior. Pyl
on the bogt, or use 8 ool designiad for this purpose.

%, Epacial care should be used whan inctalling spark
Pplug bosts te make gure the mrta] termizal within
L Bt 3% fiully semted on tha spark plug tarminal
and the boot hex not moved on the wire. I beot Lo
wire govement hes cecurred, the boat will give &
fas! visyg] impression of being fully seated. A poed
check to make sure the boots hyve been property
instalied in to push sidescays on them. 1f thay have
been correetly inctalled, w $tilF bost with onlv
sliphi lotsenass wili be poted.
I the terminal has not been proparly seated on the

spark plug, only the resistance of the rubber beat will

o falt whes poshing sideways,

SPARK PLUG WIRE REPLACEMENT

Wire routingt muct be kept intacl during service
ingd Iollowed sxacily wher wires have bman
liscenmected of when replacement ol the wires is
wcesiry. Failure to route the wires proparly can lead
4 radico noise wnd crogsfiring of the plugt, or charting
if the leads to prognd.

FUEL SYSTEM
‘LAME ARRESTOR

ul Remove or Diconnect

! lams arresior retiining clamp.
! Hoses frem Name arresior.

Inspect
4 Flame srrester element for dust, dim1, or water.
Replace L reguired.

bow| Instali or Connect

1. Fiames arrpstor to throttie body.
2. Flatne arrestor retaining clamp to flame arrestor.

CAUTION; .

* To reduce the risk of fire and personal
injury, relieve the fuel system pressure
betars servicing fue! systém components.

* After relieving system pressure, a smeil
amount of fuel may be released when
servicing fuel lines or connections. To
reduce the chance of personal injury,
cover fuel line fittings with a shop tewel
before dismnnectma to catch any fuel
that may leak out. Place the tows in 2
appréved tontainer when disconnect is
tompleted.

FUELCONTROL ON-BOARD SERVICE

The fellowing is general information regquired

when wotldng on the Tusl system:

® Always heep & dry chemical fire extinguisher
near the work area.

®  Fuel pipe fttinge require new O.rings when
assembling.

& Do noet raplace fuel pipe with fuel hose.

»  Always allow fue) pressurs to blesd ofT before
saryicing any fuel Sysuem eomponents.

# Do noldo eny repairs on the fuel sysiem until
vou have read the Inetruetions and checked U
figures relating the repair.

® Dbserve pl] notiees and cautisne.

FUEL PRESSURE RELIEF PROCEDURE

Impé&rtant

+ fer to manufactyrer’s warnings and cautions
before procseding.

1. Disconnect negative battery terminal to avoid
postible fuel discharge if an accidental wetempt is
made to 52art the enpine.

2. Loosen futl filler cap to eelieve tank vapor
PrEYILCE

3. The internal eongtany blead feature of the THL unis
relieves fuel pump svttem pressurs when Lhe
angine 15 turned TOFF " Therefore, no futther
pressure relief procedure it required.

https://wwyy: haalmanuals.com/



10- 5.0L & 5.7L (TBI) ON-BOARD SERVICE

THROTTLE BODY INJECTOR (TBI) UNIT
Figures 15 through 25

L

Clean

The throttle bore and valve deposits may be
cleaned on vehicle, using carburetor cleaner and a
parts cleaning brush. Do not use a eleaner that
contains methyl ethyl ketone, an extremely strong
sclvent, and not necessary for this type of depasit.
The throttle bedy metal parts may be cleaned
following disassembly, in a cold, immersion type
cleaner,

MNOTICE: The fuel injectors pressure regulator,
TP sensor, TP sensor gasket, and [IAC valve should
nol come in contact with solvent or cleaner, as they
may be damaged. The fuel injector, pressure
regulator, TP sensor, TP sensor gasket, and IAC
valve should be removed prior to immersion.

Clean all metal parts thoroughly and blow dry
with compressed air. Be sure that all fuel and air
passages are free of dirt and burrs.

Inspect mating surfaces for damage that eould
affect gasket sealing and inspect throttle body for
cracks in casting.

Thread locking compound supplied in the service
repair kit is a small vial of thread.locking
catmpound with directions for use. If material is
not available, use Loctite 262 or aquivalent

NOTICE: In preceoating screws, do not use a
higher strength locKing compound than
recommended, since to do so could make removing
the screw extremely difficult, or result in
damaging the screw hoad.

&

Remove or Disconnect

ha

m =i

Flame arrestor, breather hoses (if applicable), and
gasket. Discard gasket.

Electrical connectors - idle air control valve,
throttle position sensor, and fuel injectors. (On
TBI units, squeeze plastic tabs on injectors and
pull straight up.)

Grommet with wires from throttle body.

Throttle linkage, return spring(s), (wherever
applicable).

Inlet'and outlet fuel line nuts, using back-up
wrench.

CAUTION: Refer to “Fuel Pressure Relief
Fruc:dure," before disconnecting fuel
ines.

Fuel line O-rings from nuts and discard
TBI mounting hardware.
TBIi unit from adaptor plate.

1 BOLT - TIGHTEN TO 16 &-m [12 15 f1)
4 TRIUMIT
3 GASKET
& MOUNTING BRACKET
ou G ERACKE NS 18504

Figure 15 - Replacing TBI Unit

1 PRESSURERIGULATOR €  GpiaiANTWLEED:
PRESSURL REGULATOR
2 FUEL BUECTOR D piaPHRAGM &3 SEMBLY
FUEL MJECTOR . ToR
3 WLETFLTIR E fraka . MEOULATC
s [HRQTILE 8OOV F FUEL RETURN TO TANK
A PUEL FROM PUMP G THROTTLE VALVE
g [MECTOR ELICTRICAL
TERMWALL grPOIZ0-5Y

Figure 16 - TBI Unit Operation

https://www beat-manuals.com/
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NOTICE: To pr- .ot demape to - - throosle
valve, it i5 esser mat the unil b . aced e g

heiding fixtgre, be:, . performing gepvice.
9. TEI{ange (adaptor mounting) gaske:.

NOTICE: Stuff e rag In \he intake manifeld
apazing to prevent foreign material from entaring
the shgine.

Inspect

*  Manifold bore for loose paru and foreign material.
®  [nuks maniieid mating serfass for cleanliness.
Aleoehuck fer barre that can afTect gasket sealing

E' Install or Connect
1

" New TBI fiznige franifold meunti np: gasket.
2. TBI with mounting kardware

Tighten
# EeltstolBr-m(120]b fL].

Mew O-rings oF :.-«! itk nuts.
Fuel iing inlet anc sutlet nuots by ke =g

@ Tighten

*  Fuel line put to 250 Xom (17.0 16, 1.1, {Lse
backup wranch to preven: TZT nuts frem
turning |

E. Throttle linkage, return springis), (whenever
epplicablu).

& Cirommez, with wire harness, 1o throtiie bogy,

7. Electrical euninecters, making Sure connertors ace
fully seated and [atched,

= L

B. Chack 1w see if threwle is free. by muving the '

Lhretile lever 1o 100% and back to 0% while engine
i"QFF."

8. With engine "OFF " 2=d ignitior "0X." cheek for
leaks around fuel Jir: ~yrs.

0. Flame arrestor and —- - zasket.

11. Start engine and che- .. agaln for fuel lpaks

TBIFUEL METER COVER ASSEMBLY
figure 18

The fuel matar eover assembly containg the fael
prtsiare regulator asstsbly. The regulator has been
sdratted ot th factory pnd shouldonly be terviced a3 a
complete preset gssembiv,

CAUTION: DO NOT remove the four
strews securing the pressure regulator to
the fuel meter cover. The fuel pressure
regulaior includes a |ll'ie Spring under
hesvy tompressieh which, if accidentally
released, eould couse personal injury.

ON-BOARD SERVICE 5.0L & 5.7L [Ta) -11

Disasse- By might also result in g fuel
leak b veen the diaphragm ang the
regulai. container,

e #| Remove or Disconnest

). Eleeirica) eonnectors 1o {usl injeciors
plastic tabs and pull awraight up |

2, Longand short fuel meter cover seraw azkembiios.

2, Fur] mater cover asaembly.

{Squerze

NOTICE: 0O NOT immerse the fuel meter covss
(with pressure regulator] tncleaner, as darmape w
the regulaordinphragm and pusket could cccyur

4. Fuel mewr sutlet pasket and pressure ropulator
seal. Discard gackets and geal

Ellnspm
» Fordirt, Joreign matecial and easting warpags.

o] Inptall or Commect

1 New pressure regulator seal, Tue! metes outlel
PABEARS B =gl ANG E6VET ERSKEL

2 Fuel meter cover asrembiy.

2 Attiching screw actemblizs, precosred wilh
eppropriate locking compound e threads. (Short
StFews pre Nl Lo injectgrs.)

] Tighten

o Screw assembliesto 30N miZE 01b. in.
Electrical eonnectors wo Fuel injectars

With rngine "OFF," and lgnition ~0% * check for
leaks arcund pasket and fuel line souplings.

FUEL INJECTOR ASSEMBLY
Figures 20 through 24

L

Each Furl injectar {refer (o Figure 201 ic getviged ms
a complevt aasembly only,

NOTKE: Usecarein remeving tha fuel injectors
1o prevent damage to the alactrica! conmector
Lerminals, the injretor flitar, and the fuel norzle.
The fual injector ic servicad wy a complets
assembly only. Alse, sinee the injaciers are
tlectrice] compsnents, they should net ba
immersed in any type of liguid soalveny of claaner
BF damage may sacyr,

E' Rernéve or Disconnect

s

Elwctrical connectars to fuel injectors. (5gueext
plastic tabg and pull straight op.

2 Fuel meter cover assembly, follawing above

procedure

https:/iww, bealzmanuals.com/
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11
LI
ik )
1
tH
1%
"
1z
1%
20
g
o

n
F] |
L ]
]

MLGEULATOR AESEMBLY -
FUEL FRERSLIRE

LOVTE ASIEMBLY -
FUEL METER

FORTW - FUIRL METER COVIN
ATTALNG - LOM;

SCREW - FUEL MTTER COWVER
ATTACHING - THEHAT

GAREIT- HiFL METHE COvIR
C-fG - FUEL BUECTON LPFEK
BUECTON A FSEMELY - TR FEL
FLTER « FUEL INFECTON INLET
O-RANS - PLIIE BNJRCT O LEWEN,

REDT ALSEMSLY - FLIEL METIA

GASKET - THMQTILE BODY TD
FULL METER RDBY

GASEET - FUEL OUTLET MUT
NUT - FLIFL QUTLET

CRABNG - FUEL RETLIRN LiNT

SEREW - 5C ACTUATOR
AILEMELY ATTACHHNG

ACTUATOR A3SIMDLY -
HOLE AREED CONTROL (155}

BOSY ASSEMELY -THROTTLE

SENION - THRADTTLE
MIEITDN (TH}

SCREW TR SENSQR ATTACHING

AL - TP SENEDR

wiLvE '.'!'5!“1FL5 .
IDLE &1k COMTROL (1AL -
THRLAD MQUNTID

GAICET -1aC wALYVE

FOREW - sl WaLYE ATTACHING

A
FLANGE MDUWTILD

O-RING - LAC wi L VE
O-RUNG - FUEL WLET L

MUY + FUEL B0 BT
GRERLT - FUEL mLrt MUt

RCREW - FLUEL METEN RORY T
THROTTLE SOGT ATTACHING

GASKET - FUEL METER QUTLET

LFOTTY-2

Figure 17 - Throml# Body

https://vymvxfm?tﬁrlnanuals.com/
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14 S.OL&S7L (TR} ON-BOARD SERVICE

T FUEL BYRCTOR RESIMELY

T OMILMETERISOY ASTIMELY
ME1202-A5

Figure 23 « Ingtalling Fuel mpector

3. Lubrieata naw upper Marge) Ouring

1 ANCECTOR ARSEMARLLT - (TR WIEW] T2 FYIL

FUL sIRCT QR S SERaRL Y

FuEL JECTOR NLET FILTER
FUEL OECTON LOWER " 0" NG
FUEL INFECTON UPRIR =0 RN 5
FUEL METER RADDY ARSEMBLY
THRAQTILE BODY ASFEMELY

O s e ko

M 120AS

Figure 24 - Fuel injector

body (Flgure 22). (Electrical terminals of injectsr
should be parallel with throttle shaft.)

m Important

%  EBe gure to install the injectors in their proprr
Incation

A PART CHNTIFIGATHON MUMEEL
B VENTOR IDENTIFICATICH 8 Fuel meter cover gasket.
8. Fuel meter cover, follpwing above procedure,
€ NULDGATECODE 1. Electrical connectars tn fiuel injectors
D vEAR B With engine "OFF~ and ignitien “0X." ehaek Far
fue] inake.
L DA
F :..;m - FUEL METER BODY ASSEMBLY
- : Figure 25
0, N, B (DET, MO, DECT $ 107145
Trgo I o AR e o Lo [+ Remove or Disconnect
1. Elecirical connections to fuel injectars. (Squeere

with aytapsatie
transmission fluid and insiall direetly over the
backup washer, Be sure O-ring is santed praperly
und ix flush with top of fiel meler body surface.

NOTICE: Backup washers and O-rings mun be
instalied hefore injectors, or improper caating of
large G-ring sould cauwe fuel to leak.

4. Injector, aligning reived lug on eaeh injector bake

with potch in fuel meter bods cavity. Pysh down
on Injector untdl it in Mlly seated in fuel meter

el

plustic taby and pul} straight up.)

Foel meter cover assembly, follewing sbove
Brocedure.

Fuel injestors, follewing above procedurs.

Fuel inlet and recurn lines, Discard C-rings.

Fuel inlew and sutlet nots and gaskets from the
[zl muter body assembly. Discard paskets.

https:// Wikt Manuals.com/
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ON-BOARD SERVICE 30L £ 5.7L [TBI) -15

m Important

*  Kote hcations of nuts, for proper remssembly
Ister. Inlet mut has o larger patsage than
oupkles rmws.

E. Fuel meter bedy to throtile body Attarhing screw
nasemblies.

7. Fuel meter body assembly from throttle bady
nayemmbly,

8. Throttle body to fuel meter body gaske: and
digcard

] Install ar Connart

New throttle body to funl meter body putket.
Match cul-out portions in gasket with opEnings in
throtile body.

2. Fue! mater body aseembly on thrattle body

arsembly.

FULL METER BODY AT IRALY

THROTTLE BODY T FGEL WLTEA §0DY GAIKET
FIEL GUTLET NUT SatxeT

FULL QUTLET nut

HUEL RETURN LME Sl

PCHCL LET LN T G=-Rmi3

FUH T NyT

FULL LT WGT GASEET

TRAOTTLE BOET A1 S0MNLY

FULL METER BOIEr™ -
THROTILE BODT A TYACHIMG SCRIW

W oy e s o b o

MF A%

Figune 35« Fubl Meter Bogly Artefmbly

3. Fuel me': - body-to-throttle body attaching sorgw
Astembi . pracomtes witk RPPIOpriate locking
O DAL .

Tighten

® Bcraw assemiblies e .08 -m (30018 i
4. Fusl inlet gnd puthe: auts with aew Eaxkets to Fuel
mater body assembly.

Tighten

®  lolet nul o $0.0N-m (30.0 b, ft.).
# Cutletnutte 280N (21010 k1.

E. Fuelinlet und return Unes and new Corings (Use
backup wrench by keep TBI nts from turny ng.)

Tightan

#  Fuellines to 23 N-m {1710, £,

6. Injectors, with new uppar ang lowsr Qhrings i fuel
meler body assemble.

7. Fue! mater cover pasket, fuel meter qutlar pasket,
and prasiure regulator seal.

8. Fuel meter cover askemhbly

8. Leng and shori fuel meter cover attaching serew
attembliisy, coated with Rppropriale thread.
lecking compound.

Tighten

*  Berewoasser o510 30N = (2A.01h tn)

10 Electrical éanne -5 tofuel inyectors.

11 With #ngine “OF: " and ignition “0% " check for
iesks sround fusl meter body, gasket and arownd
fuel line nuts

FUEL PUMPF
Figure 27

Important

®  Fugl pressure muost be relivvad balore Wraicing the
fuel pump. P:fer 14 fuel prassure relief procedures,
“On-Vehicle Z#rvice™ section.

4| Remove or Disconmect

1. Negative battery cable.

£ Fuelpump electrical canmector.
3. Inlet and outlet fusl Hrtings.

4. Vapor retyurn line fitting.

5. Fusi pump.

NOTICE: Maie yure ts replace the fue] pump
with the identicg] part Aumber,

| INnstall ar Connert

1. Fus!lpump
2. Vupor return line Grting.
3. Inled and ogtlet fuel Ritings.

4. Furl pumpsirctrieal ronnecter

https://wvyy.Rpalimanuals.com/
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ik

Figure 26 « Fusl Pump Aalay

Negative battery cably,

With #ngine "OFF.,™ tycle ignition "0ON" then
“OFF" four times ta prima fuel lines, and check far
liakes.

FUEL PUMP RELAY
Figure 26

le+] Remove or Disconnact
1._Rruiner. ifinsegiled.

2. Fuel pump relay efactrical conmectar.
2. Fuel pump relay.

-

¥ | Important

¢ The fuel pump relay is en electrical
component. Do not soak in any Fquid cleaner
or soivent, a5 damags may rasyly

««| Instalf or Connect

1. Fusl pump ralay.
2, Fual pump relay electrical conneetor.
1. Reigingr.

IN-LINE FUEL FILTER
Figure 28

m Important

% Fusl freasure must be relieved before servicing tha
funl flter. Rafer to fuel pressure relisl procedures.

t: Ramove or Disconnect
*  Fuelline fAtcings.

E Inspect

& In.link Mzal filter, for being plugged or
sentamination. ! filter is plugged or
cantamindted, zeplice filter.

i | J-|\\ PUME BUTLET
.( H [TC FUEL FILTER]
| I
Y )
PUMPFLLECTRICAL
COMMECTOR

WaPoERETURN

M 17552

Figure 27 - Fual Pump

LIRE L

Figure 28 - In-4itve Fuet Filtee

o
L

Install or Commedt

1. Fuel Link nuts to fileer.

2, With engine “OFF” eycie ipnition switeh "ON™
then "OFF~ four times te prime fusl lines then
chichk far feaks.

https://www.boat-manuals.com/
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ON-EDARD SERVICE S.0L & 5.7 (TBI) 13

ENGINE WIRING

When It is necessury to move any of the wiring,
whether Lo Lift wires away from their harnesses of
mOvE harheises ta reach somM coMmponent, take sare
that all witing is replaced in its original position amd
all harmessak are routed correcily, If clips or recainers
break, replace them. FElectrical probiemy can resglt
from wiring or hernesses becoming Ioose and moving
from their aripinal pasitians or from being rerouted.

Metrl-Pack Series 150 Terminals
Figure 29

Serne ECM harness connectors contiin terminals
called Metri-Pack {Figyre 29). These are ving at gome
ef the sensors and the distributor setinector.
Metric-Pack terminals are also called "Pull-to-
Sept” terminals because to Inswll a terminal ¢n &
wire, the wire is first inserted through the seal (5t and
connrcter 4y, The terminal is then crimped on the
wiry, and the terminal pulled back into the renmactar
b paat it in place.
Turemove & Lerminal:
1. Siide the sral back on the wirg.
2. Insert wal i3y BT-5446, J 35589, or aquivalent
85 3how  in inkert “A” 2nd TR Lo rejeass the
lerminal loeking tang (2.

3. Push the wire end termiral oyt threugh the
CONTELTYr.
If the terminal is being reussd. teshape the
iocking tang (2.

Weather-Pack Connectors
Figure 20

Figure 30 showe & Westher.Park connecior and
the tool 1T 28742, BT-B254-4 or #quivalert) required 1o
service it This wel is used t& Memove the pin and
sleeve terminale lf terminal remaval is attempiad
without using the special too! reguired, there it a good
chance that the terminal will be bent or deformed, and
wnlike standerd blpde type terminaly, these tarmingls
canrot be sraightensd ones they are bent.

Make zartain that the eonnecters are progerily
seated and all of the zaaling rings in placs when
connecting leads, The hinge-type flap provides &
secondary locking feature for the eonnector, It
imgraves the connector reliabiilty 3y retaining the
lerminals if the rmall terminal lock Langs are net
posiliched propat]y.

Weather-Pack ronnections tannot be replaced with
standard connections. Instructicns are provided wih
Weather-Fack connector and terminai packages

TORQUE SPECIFICATIONS

Distribuior Hold Down
Bnl: s F b B hohd R dh bdd Adw

00N m (30t f1)
Engine Coclant Temperature

(ECT)Sensor .-..... 120Nm{1081 ig}
Engirne Contrg] Module
{ECM] ek prarruEIEY

10.0-140 WN-m (BR-
1241 in)
1die Air Coptrel (LAT) Valve

Flange Mounted ... S2MN.m(281b.in
T]'J.‘I'!ldMn'llnLtd - FEE B Iﬂﬂ?\.'mlls Ib f‘n.:l
Knock Bencer & v vuvnrs 150-220 N-m (11-1%

Ib.im}
MAP Senpor Bolt o -u . 5070 Nem [&2-8% b
in.J
SparkPlugs .vevwsurs 150N-m{1] 0 £
T8I Fuel MeLering Cover
Attaching Serews ... L0N-mMIZE N in)
TBI Fuel Merer Body
Assembly Actaching
E'El't'“-'l AT EE R EE R 4.1 :":'IT.I a0 lb.
in,}
TR Fue] Meter Bogy
Assembly Fuel Inler
'."'«"ul'. E R N R LR lﬂﬂ.‘t'mtf!ﬂ]b TLJ
TB] Furl Meter Body

Assrmbly Fuel Oullst

Hut LRI B BN B N B B B
TBI Fuel Line Nui wo

InOutlet Nttt we e v
Throttle Body Injectar (TR

Lrit Mounmting Bolts ..
Threottle Position (TP} Sensor

Attaching Scrawy

280N m 2] b fi)
250N (17 b in)
160X mi1d k. fr.)

F205m0Elb. im)

¥ &+ A &

https://wwasb@akmeanuals.com/



13-

5.0L & 5.7L (TB!} ON-BOARD SERVICE

il L R Al ek . S

N VP

el oK i —

™ i ok o= == == -

1. WETR-PACK SFMIES
1M MMALE TEAMINGL
I LECKING TANG

t in I
. '
| i
N |
| | I
4 | b |
I ! — I
g 2
L------—----——J

P TOOLIFSEED O ET-RLdE
4. CONNECTOHARORT
L Stal

F oL
15 r-ar

Figure 29 - METH-Pack Series 150 ‘?trmm;l Rermgval

AMari
CENNECTON
| -]=1)

DFPEN SECONDARY LOCK HiNGE O CONNECTOR

ALMGYE TERMUNAL USING TEOL

4 4505T

TERMINWAL RIMOVAL TE0
JTTAL RS O BT-E31a-4

ELIT Wil L TELT BEMIND CARLE SEAL

==

Wt
11211

REFLACE TERWANAL

A SLIMNEW KA ONTE WiRE

% FIWP I mn LET]OF cRSULATION FeOke weRE
£ CRWAF TERMGNAL DVER WIRE AND SEaL

PLEH TERMH AL AM 0 CEECTON
EnGaSE LOCKING TaNGS

L OSF SECONDARY LQCK MosgE 351351

Figure 30 - WRSTREr-Fack terrming| REpair
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DN-BDARD SERVICE 2 4L (TR 1

ON-BOARD SERVICE
7.41
THROTTLE BODY INJECTION (TBI)

CONTENTS

senjork and Contrelt .. e iaaas Paged Spark Plug Replagemert  ...... v+ Paged
Engire Control Madule Spark Plyg Wiring and Boal . uu ... Paged
{EEM] l!p-liflfﬂﬂ'ﬁ'i FARAF kg F.gﬂ-i 'r{{lutlm rywa bk I bk rhyg pym F‘lg-!-'i
Engine Coolant Temperature Replacement . ...uenuouunmsan Poges
(ECT]Semsar . uusnavaravas Page-?  Fuelfymem
Manifald Absolute Pressurs Fuel Control On-Board Service .. ,,., Pages
(MAPISERSEF & v rmaruavsanns Paped Fugl Preciute Rehe T Procedure - ., ., Piged
Thiette Pofation (TF) S#nser .. wu.. Foped FIAME ASrH1or s avvaanuasanmers Page10
idle Air Conrol (IAC) Valve ....,., #Pope-2 Throtle Body njector (T8} UATL ...  Prge-10
Knock 5ensors{k3) .asusuac.-., Page-d TOIFus Meter Cover Dasembly ... Page11
Krock Sensos (K3) Madule .. ..... Paged Fuelinjector dasembly .. oyuvaaas  Page-11
Distributor 1garuan (D) System Fuel Meter Bady Astembly L puua. Page-14
Djj'l_l"ihu'tﬁf‘ntplif LIC RN B B N R, P-I';‘l".E' FU"IPUH-F L T I T A R A A A Fiﬂe-ls
Apmeal CRCICRCRERE I N BN B I I 'Fig!"'s FUEIPUMPRETE:( FW R E A A ko F.gi‘JE
ll'lﬂn'i”-'i‘liﬂ"'ﬁ T TR R ATk d o Aw o 'FH'EE'E |I'I'Lil'lﬂ‘ Fl.lll‘l Filt"l’ T EEEE T PII:I--'|E
b'“‘“’"blr ERETE NI BN I N R S FEEE'S Er-ginl'lﬂiring 4 dh b hd bm o PR P..gl'r1?
Aftdm hl]" "R RN FFTLFT R A AA Fﬂg!"‘ﬁ' M"tri'Pﬂ{h il'ri'li 15&1"’""“.'5- a g ww Pﬂgﬂ" 11
gmatlinn Cordrol Magule . o.u.ua. Page? Weather-Fack Conmectons . ...... Page1?
IgRlen el -.csrasrannassaa. Page7? Torque SpRCifiCauGr ... aves Page?

lg*wtign Timing 5et Progedure ... .. Fage-R

SENSORS AND CONTROLS 3 Four ECM meurting balts
4. ECM fram mounting bracket.
ENGINE CONTROL MOQDULE (ECM)
REFLACEMENT 7| Impartant
.F."guri'! #  Mahke sure the naw ECM hat the same part
number and service number a¢ the old ECM, 1p
NOTICE: When replacing the ECM, the ignition insure proper engine petivrmance.

must ba "OFF " and disconnact the batiery before
discanseeting or reconnecting the ECM *J1" ang  [++| Install or Connert

"I conmeciors to prevent internal demage to the 1. New ECM o mounting bracket

ECM. 2. Four ECM mounting bolts.

MOTICE: To prevent possible eleclronatic Tightgn

discharge damags to the ECM, do not touch Lthe . i
conntcior pins. The ECM fs an eleciricsl * Four ECM mounting bolts 10 10 - 14 N'm

(B&. 124 Ib.in.).
“J1" and "J2" connector 1o ECM.
4. Negative battery cable,

cemponenl. Do rot soak in any liquid cleener or
solvint, ns Jamage may resuit.

«+| Remove or Discennect

1. Nepative battery cable.
£ “41"and "J2 cennectors ram ECM.

https://www.boat-manuals.com/
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- 741 (TE)) ON-BOARD SERVICE

ENGINE COOLANT TEMPERATURE {ECT)
SENSOR
Figure 2

NOTICE: Care must be taken when handling
engine eoolant temperature tensor. Damage to
eAgine coolant remperature sensor will affest
preper operation of the MEFI system.

E' Remave or Distonnect

L. Negative battery cabls,
Z. Electrical ctnnector,
3. Coalant temperature snsor.

Important

4 Coat temperaturs tensor thraads with teflon
tape seglant prior Lo reasaemblx

4] install er Connect

1. hsar in engine.
2, Electrical connectar.
d. Negetive batery cable

MANIFOLD ABSOLUTE PRESSLIRE (MAP)
SENSOR
figure 2

++| Remove or Discennect

~agative battery cable.
Elsctrical connector.

MAF sengor attaeking bolts
MAPsensor from braceet.
Vecuum hose from MAF nensor.

T g

ImparHant

# The MAP pendot is an electricsl companent. Do
nal seak 0 any liguid cleansr of solvent, a3
damage may result,

e Ingtall er Lonne:

1. Vacuum hotmbo MA- - zor
2. MAPsencorpitackis.: ¢ w0 brackst,
Tighten
* boltsta 5- 7 5 -m {4 - 62 lb. in.)
3. MAPsensor bracket 10 2ngine.
& Electrieal eomn=crgr.
5. Negative bgttery cable.

A5 1I85T

Figute 1 - Engine Cantrol Module {ECH]

1 fENi1a.
2 AMITR  EALD Ti M-

Eiquu 1-Engine Cociant Tamperature (ECT) Sensar

THROTTLE PQSMNON {TP) SENSCR
Figures 4 and 16

gy
bl

d o R -

Remove o Disconnect

Finme arrentor,

Eleetricg] connectar from TP sensor.
TP sensor artaching serews,

TF sensor and teal

https:/fiweddattmanuals.com/

5 T T T T T T N TN S T TS N N S T B N B S N N S T N T N S T T B R B N B R I A



FFEIIIIIIBTEINIIRIORIININIINIINININITAINIIIIRNIDRNNDNID D

QN-BOARD SERVICE 2.4L (TBI) -3

1 BARP SIMIOA &5 U552HE

Figure 1« Manifld ADtoluie Prastore (MAP) Sensor
NOTICE: The TP senzor is an electrice!

component. [o not seak 1t in any liguid cleaner or
setvenl as demage may result

:' instzll orComnect

V[ tmportant

* 1 replacing TP sensor, instali new serews that
are supplied with TP sensor service pichape

1 TP kensar seal aver throttle shafl a3 shows in
Figure 4.

2 "Wih throtile plaies elosed. position on thretile
khaft, then glign the acrew Roles,

1. TFsenmser grimching screws,

[£)] Tighten

*  Serewawsembliesto 20X m (180 1b. in.)

4. Eleetrical connectot to TP senser.

Chech for TP censor nutput vollaps,

¢ Voluge shoald be appreximately 7 velts at
idle und ppproximately & vales ot WOT

6. Flame arrestor

1 SINiQL
1 ECREW &LSIMNLY
1 EEAL

ME L2054

Figure d - Thiottie Posit.on {TF) Senaor

1IDLE AR CONTROL{IAL) VALVE
figures 5 and 186

[v=] Remave or Disconnexct
1. Fiamse arrestar.

2  Elpetrical connestor,

3. IAC valve attaching terews.
4. IACvalve Dh-ring and discard.

NOTICE: Cm IAC valves that hive been in
pervice: Do Nol push or pull on the JAL vglve
pintle. The force requited to move the pintle may
dimage the thresds on U worm drive  Alsp, de
not toah JAC valve in eny liquid cieaner pr
sofvent, & damage mey result.

Clean and fnapesct

4 {lean 1AC velve O-ring szaling su:lace, pintle

valve 328t and 4l passage.

=  LUst carburetor clraner o remove carbon
deposits, Do Mot use a cleaner thal contging
merhy! #thy] ketond, an exlremely strong
solveni, and not necessary fer this type of
depaEil.
Shiny +pots o the pinlle or pe21 are normal,
and do not indicate misalignment or & benl
pintle shafi.

¥ Important

B IF insallng & new JAT valve, be sure to
replace with an an adentics] part 1AC valve
pintic shape and diameier are designed for the
sprciic applicelion.

Measure (If Installing a New IAC Valve)

Figurg §

#  Disunce berween the tip of LAC valve pinsle and
mounting surface.

- I grealar than 7€ mm, use [inger pressurs 1o
nlowly retract the pintle. The force required 1o
reiract the pinde of a new velve will not cause
datmage to Ut valve,

e+ Install or Connect

1, Naw Ouring ot Lhe TAC valve and lghricate.
2 IAC valve to throttle body using pttaching screw
assembiins.

NOTICE: Xew IACT valves have birn reael at the
factory and should be installed in the thractle bady
in an "as is” epndition winthaul any adiuztmem

https://www.boat-manuals.com/
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4 7.4L [TBI} ON-BOARD SERYICE

O-RING - LAC Walva

RCAEW A5SEMIELY - LAC VALVE ATTACHING
DASTAMIE OF FIMTLE FXTENSION
EHAMETEM OF PIMTLE

LM Y210 AE
Figure 5 - Flange Maunted Type IAC Valve

(23] Tighten

*  Attaching screw sisemblies to 3.2 Nom (280
b i)
3. Electrical connector to TAC valve.
4. ERezer IAC valve pintle pasition:
#* Turnignitien "OFF7 lor 10 geaonds.
4  Srartand run engine for 5 seconds.
*  Ignitien 0OFF" for 10 seconds,

KNOCK SENSDRS (K5}
Figures 6 and 7

Aemove or Discannect

1. Nepative battery cable.
2. Wiring harneys connecior from knock senser.
3. HKnock sensor from engine block.

o
b

b | Install or Connect

1. Knock sensor inte engine hlock. Be sure threads
are clean. _
¢ Tightento 15-22X-mi1l.16 b &)

2. RS wyatemo wiring harness conmeeeor te the knpek
MnAsr,

3

Negutive batiery enbie.

[¥] important

{installing a mew knock sensor be sure 1o repiate
with an KMentical patrt.

When fnstalling knock sansor be sure to install in
tame lacntion remeaved.

Il installing knock sensor in water jacket, usr
teflon sealer # 1052040 or equivalent.

1 ENOEE SEmSOA
1  INGNE ILACE B INRI-EL

Figurs & - Knook SEnsCr Lacation

EMOCE JAMECH [n3)
T8 002 AEE

Figure 7 - Typical ¥ngck Sensor (£5)

WL 15351

Figurs 8 - K3 Module

KNOCK SENSOR {KS) MODULE
Figure 8

««| Remove or Disconnect

1. HSmedule conneoiar,
1 Atmachingscrews,
1 KEmedule

Imp&rtant

# The knock semior and module wre electrical
companenls Do tot spek in any liguid ¢leaner or
solvent, nf damage to the K5 or module may
result.

https*¥itvMb b4 t-manuals.com/
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ON-BOARD SERVICE 7.4L (THI) -5

8 When removing or fnstalling the K5 moguly,
Fautien must br wken (0 avold damaging K8
Lewnting sluds in module.

++| Install or Connect

1. K&medule.
2 Attaching terews.
5. WS moduis connectar.

DISTRIBUTOR IGN!ITION {DI) SYSTEM

DISTRIBUTOR REPAIR
Figures 9 through 11

Replacement dictributors are noL evailable
already pssembled. If w distribotor needs replaced,
oits &re gvallable with all the necessary components to
wssemble g new digtribulor.

Some components of the distributer can be
eplaced without removal of the distribatar. These are
he cap, rotor, and the ignitien central modyle.

If any other eomponents need replocement the
listribuler needs ta b removed and disassembl, |

temoval

E Remove or Disconnect

Segative batiery cable.

Wiring harness conneclors ac the cids af the

distributor cap.

Two serews on the sides of the distributer ¢ap

Codl wire and spark plug wires on either the [efi or

right efde of the digtributer.

Distributar cep and move it aside.

® Scribe m mark on the distributor housing in
line with the rater.

#  Seribk & mark on the sogine in line with (b
rotor.

®  Note the positien of the distributer heusing in
relation o the engine.

Distribytoer bolt and held-down clemp.

DHgtribwator.

wstallation

H Install or Connect

To eoyure correct timing of the disuributer. it must
b instatled with the rator correctly pasitioned as
roted in Zurp § of the removal procedure Line up
the rotor, the Jark on the distribyter housing, and
the mark on the engine

Il the digiributar shaft won't drop inte the engine,
insert & cerewdriver into Lhe hole for che
dintributor and turn the ¢il pump driveshah,
Diktributer.

Distributer hold-down clamp and kaly

Tighten

* Boletodlmiddib )

Drisaribytor cap and altaching screws.

4. Wiring harness connectors 8t the side of ihe
distrihular.

3. Spark plug wites and eoil wirs.

6. MNegative battery cablas.
*  Chack the angine timing

L 1]

Disassembly
Figure §

w4| Aemave or Disconnect

*  Any time the distrlbuter is disassembled, the
Trainer {5) must be replaced. Do not atlems: to
reuse the old retainer

1. EBerews (1) pnd washers holding the cep te Lhe
housing

2 Capi?iiromthe houting
*  Place marke en the roror and the housing to

help line up the rotar during assembly

3. Eptor (3b from the shaft by lifting er preing
straight up.

4. Rellpin (15! from the shaft 4}

A. Mark the shefi and driven gear for reaesembly.
B Drive out the roll pin with a small punch
(Figure 10).

v Dtiven gear {14), waghee or spring (13, and LETIng
rrlainer or lang washar (12,

€. Shaflt (4] with the pole piece {8 and plate from the
bouging (1%

1. Retaingr {5 from the housing (4] at foliows:

CAUTION: Wear eys protection when
tutting and removing spring steel
retainer clips as described In this
procedure, I your eyes are not
pretected, flying metal pieces may cause
Injury.

A Wenrsofely gogples.
B. Use needle nosr pliers 1o bend two eorners
upward on the Nuied end ol Lhe tetainar.
C. Pyl the reteiner off the center bushing
Discard Lhe retainar,
8. GShield ().
8. Pickupeoil connector frem Lhe moduls (104
% Lift the Tecking tab with g screwdriver.
§0, Fickupeail (T
11 Twotcrews holding the moduls oo the hovsing
12 Meduled]Q}

Imspecy

I. Capfercracks er tany hples. Replacethe capicitis
dempged at gll

https://www.boat-manuals.com/
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1 QP MOUNT SEAEW
2 Cam
1 ROTOA
4 SHAFT ARSIMLY
3 RETAINEL
[ I L] {1 -
_._-_.--""-..-’ 7 omOKUr o
B AOLEMICK
P MEOULE MDUNT SERTW
. = 18 MGNITION CONTEQL Mapug
.. C 1 HOULING
i 12 TAKG WASKEN
. t3 wasWER
; 14 DRIVE GLAR
5 _ L 13 ADLL PN
\% ‘__J T GASKET
e
ME 1T
Figure ¥ - Light-Cylingder Engane Distrnbutar Companents
2. Metal terminals in the cap for corrosion. Szrape
them clean wilh 4 knife or replace the cap.
3. Roter Tar wrar or burning 81 the ouler terming).
The presence of carbon or the Lerminal Lndicates
rotor wear and the need for replacement.
4. Shaft for shaft-to-bushing loosenens, lasert the
shalt in the housing. I thr shaft wobhles, replace
the howsing and/or shaft,
E. Housing for cracks of damage.
Measure
& Reslsrance of pickup coil with un chmmetesr, ME LT

- Connect an chmmeter to either pickup coil
lead and tha housing ys shown in Figure 11,
Stap 1. The rending should be infinite. If not,
replace the coil.

= Connett wn vhmmetar to both pickup eail deads

a3 showr in Figure 11, Seep 2. Flex the leads
by hand at the codl and the conewetor to locyte
any intermittant opens. ‘The chmmetar shgyld
read & constant unéhynging value in the 500 1o
1500 ohmirgnge. 1f not, replace the eoil.

Figure 10 - Axmoving the Rell Pin

Assamhbl
Figures9and 12

Install or Comnnect

Lel

NOTICE: Be sure to thoroughly roat the Botiom
of Lh ignition module. Fajlure to do 42 sould
ratult in heat damage te the module.

®  Lubricate
- Battom ol the modyle and the module reit pad
in the hoysing with silicone grease of an
agquivaient heat transfer wubsanze

https:/Ngwwhratinanuals.com/
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ON-BOARD SERVICE 7.4L [ThI} -7

Figura 11 - Testing the Fickap Coil

1. lgnition madule {107 {0 the housing (4] with twa

RO,

2. Pickupeedit (7.
*  Fii the (ab on Lhe bottomm of the eoil into 1he
gnchar kol i1 the housing
3. Fickup roil wiring connector to the module
% akesure the locking tab is in place.
d. Bhisld 161 onio the enil.
5. Retainer[5)onto the hewsing (Figure 121.

A. FPlace the rewainer over the cencer bushing
with the testh pointing cpward.

B Place a 15 mm {58 ineh) socket head anta
the edge of the retainer. Keep the sochn
exntered om the totiiner so the eelh are
noc dameged. Use 3 small hammer o 1ap
Lhe rtainer evenly down ame the center
bushing When installing the square
relainer, make sure both teeth mre seaied
ini the groove on 1the bushing

®  Theretainer ghould hold the shield, pickup ceil
and pole piece frmly.

Shaft gssembly (4] inte the heasing 1111

Tang waaher (12), washer {13), and drlven gear

{14} omte the bortam of the shalt,

®*  Align the marky on the drivan gear and sheft
Astemnbly.

B Rell pin(15) into the gear.

#  Spin the shaft and make sure the teeth on the
shadt gssembly o now tbuch the pole pisce,

3. Rator 13 onie the shalt.

# Fit the tab in the rotor into the slot on the
shaft,

10. Cap {2} 1o the housing with screws and washers.

GHITION CONTROL MODULE
Figure § itern 10

r

a Remove or Distonnert
. Xepgarive betiery cable.

Both wire harness cennectors el side sf thy
distriboior cap.

Two screws onthe side of the distribuior ERp
Distributor cap end mpove it a5ide.

Wire connecior at ignitipn control meduls.

Two screws atteching ignitien tontrel medyle 1p
distribucor base plate.

Ignitios sehurol module -

o] Install or Connagt

NOTICE: Be sure 1o coat the bottom of the
module and rest pad on the housing with sifican
grease or mn equivaient heat transfer subitance.
Failure to do 5o eould resylt in heat damage w the
Mhodulé.

1. lgnition captral medule to the housing with two
allaching seraws.

2 Wire harness connectar from pick up eoil.

3. Distnibuter cap and two attaching screws

4. Wiring harness conneclors at the side of the
disiributer.

¥ Megalive battery cabls.

IGNITIQN COIL

Figure 13

wa! Remove or Discannert

J:_."Ctgitive battery cable.

2  Wiring connectors ot the sidt o the coil

3 Coal wire

4. Nuis helding 1he coil brackel ang coil to the
ngine

¥ Lol bracket end epil.
+  Drill and punch out the two rivets halding the

ttil to Lhe bracket,
£ Coil from the bracksi.

Measure

Réelstanes of Lhe ignition coil with an ahmmestr

- Connest the phmmeter at shown in Figure 13,
Step 1. Use the high senie. The reading shauld
be infinite. [Fnol, repluce the coil.

- Conneet the shmmeter as shown in Step 2.
L'se the low gcale, The reading should be very
baw or zere. U'nol, replace the soil.

Connecl the ochmmetsr as shown in Sup 2.
LUsa the bigh scale. The meter shoold net read
infinite. it does, replace the coil.

-

Imstall ar Comnect

5

A replacement coil kit comes with two serews to
attach ihir eoil te the braske:.
Coil ta the bracket with Lwa $eriws

https://www.boat-manuals.com/
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8- 7.4L (TEBI) ON-BOARD SERVICE

2. Coil bracket to the engine bracke: with siuds gnd

nuts.
Coail wire,
= . Wiring connectors
A . Negative battery cable.
8 IGNITION TIMING SET PROCEDURE
1 % Ignition timing is co nu'n.lild tlectronically by the
IC module gnd the ECM. There may be inttances
: : when ignition timing needs to be checked foc
c
O~ &

B e B

advancing or retarding.

" ® If checking the IC circuit for properly advancing,
should see approximately 15 to 25 degrees of
pdvance at approximately 3000 RPM

¢ [fchecking the K5 system for retarding sheuld see

A HAMMER epproximately 6to 10 degrees of retard

_ ¢ When engine is idling the timing will be

B IEmem (50 in ) S0CSLT edvancing up and down. This is normal becauss

¢ OUND RETLNSR the Etl'!'rI is contralling the timing for a smooth idle

condition.

D SOUARE RETAINER #* If checking hase timing, when MDTC tool or scan

¢ DISTRIBUTOR CENTER BUSHING 20l is switched 1o service mode, the timing will go
(WITHOUT GROOVE ) to 10 gegrees BTDC and will not move with BPM

¢ DSTRIBUTOR CEMTER BUSHNG change.

|W1TH GROCVE]
ME T8

Figure 12 - Retainer to Shoeld Installation

NOTICE: Engine mustbe completely warmed up
and at normal operating temperature

+&| Install or Connect

1. An inductive pick-up timing light to evlinder
number 1 ignition wire.
2. A scan tool or Marine Diagnostie Trouble Code
{MDTC) towl to DLC.
@ [If using Marine Diagnestic Trouble Code
(MDTC) wool, manually adjust threttle to 1000
RPM
& With engine running, set Marine Diagnostic
Trouble Code (MDTC! tosol te service mode or
scan toal o set timing mode.
& If using scan tool, follow manufacturer's
instructions for setting engine timing.

NOTICE: The scan tos] will not go into set timing
made if OTC 42 is set or if engine speed is above
1600 RPM

® Shine the timing light at the timing mark
indicator located on the timing chain cover.

NOTICE: See manufacturer's specification for

A SCRAPE CLEAM METAL GROUND base timing specification.
M5 17634 8 [fadjustmentis needed. lossen distributor hold
down balt.

Figure 13 - Testing the Ignition Coil

https://wwwidoeat+manuals.com/
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ON-BUARD SERVICE 7.4L (TBI) .9

&  Rocate distributer to adjvst timing

Tighten
¢ Discributor hold down bolt o 40 Nm
{30ib.It.)
" Manually bring throtue to idle.
#  Bet Marine Diagnestic Trouble Code {MDTC)
toal or soan t1o0] Lo normel mode.

SPARK PLUG REPLACEMENT

++| Remove or Disconnact

1. Kegative batlery cable,
2. Bpark plug wires and boots.
# Torn eech bont ane-half turn before tamoving
it. :
® Label the plug wires if the idencificatson
numbers have worn off
3. Sparh plugs

E Inspect
* Eachplug for wear and gap

-y

s Install or Connect

Spark plugs.

—

Tighten

* FlygselSN mililb

2. Wire pnd boot gssemblies  Refer to "Spark Plug
Wiring and Baots” kelew for precautions.

3. Negative batiers cabie

SPARK PLUG WIRING ANDEBDOOTS
Preacautions

I. Twists bopts one-hall turn belore refnoving.

2. Whenremoving the beot, do hat wse pliers or other
tools that may tear the boot

3. Do not force anything Berwern the wire and the
beot or through the silicone jucket of the wiring.

4. Do not pull on the wites 1 remove the boot. Pull
ol Lhat boot, of wse & toal desipned {or Lhis purpass.

5. Special care should be used when installing spark
plug beots to make sare the metal terminaf within
ihe boot is fully saated on the spark plug terminal
and the boor hizs not meved on the wire. IF boat 1o
wire mevemen! has oceurred, the bool will give 4
fas! visun! impression of being fully seared. A pond
check te make sure the boots have bepn properiy
insialied |3 to push sidewsvs on them [Fthey have
bapn earrectly installed, a eeiff boor with only
elight lewsenmss will be noved.

If the Wtminial has not been properly seated an

the spark plug, oniy the resistence of the rubber
bool will be fall when pushing sideways

Replacement

Wirt routings must be kept intact during tervies
pnd Mollowsd exactly when wires have hepep
disconnecied ¢r when replacement of the wires iy
neressdry Failare o rpule the wires properly can lead
to radic noise wnd crossfiring of the plugs, or shoriing
of the leads ta groung.

FUEL SYSTEM

CALTION:

¢ Toreduce the risk of fire and personat
injury, relieve the fuel system
pressure before servicing fuel system
tomponents,

a Afier relieving system pressure, a
small amount of fuel may be released
when servicing fuel lines or
connections. To reduce the chance of
personal injury, cover fuel line fittings
with & shop towel befere
disconnecting to catch any fuel that
may leak eut. Place the tows! in a
approved container when discennect
is completed.

FUEL CONTAOL ON-BOARD SERVICE

The following it gemeral information required
when working on the fusl Syitem:

4 Always keep 8 dry chemienl fire extinguisher
rarar the work atea.

¥  Fuel pipe fittings require pew Chrings when
axsemhling

¢ Do not replace fue? pipe with fupl hpse

*  Always aliew fuel pressure ta bleed off belore
servicing any fuel system componenis.

¢ Do onet do any repairs an the Rael syetem wntil
you have read the insiructions and ehecked 1he
Lgures relating the repair.

+ Dbserve all notices and cautions.

FUEL PRESSLURE RELIEF PROCEDURE

mﬂfrﬂpnrﬂﬂt
®  Refer to maoufacturers warnings and cawiions

before proceeding.

1. Disgonnerl nepative battery Leyminel to avoid
possible fuet discharge if an accidenial atempr is
made o 1tart Lthe wngine.

2. Loosen fuel Gller cap to relieve any wnk vapor
PTESSLCE.

3, Theimernt] constand bleed faatare of the TEI unit
relieves foe] pump svaiem pressure when the
engine is turned "QOFF." Therefare, no furiher
pressore reliel pracedure st reguated

https://www.boat-manuals.com
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19- 7.4L (TB!} ON-BOARD SERVICE

FLAME ARRESTOR

Aemove or Distannect

Flaroe arrestor rewiner.
2, Hosey from flame arrestor.
d. Flame grragms,

In:pm
® Flame arrastor slement for dues, dirt, or waler.

Replacy F raquired.

P
ol
S—

—-

NOTICE: Flame arrastor mayv bk bafTed, insiall
per manufacturar’s tRstructions for coareect ale
distribution,

+] Install ar Connect

1. Flame arraseor to thraecle bedy.
2. Flameatrector retainer.

THROTTLE BODY JNJECTOR (TEI) UNIT
Figures 14 through 24

E Clean

® The throttle bars and valve depocits may be
cleaned on vehicle, using carburetor cleaner and a
party fleaning brush. Do not use o cleaner that
contalan methy] ethyl ketond, an extremely streng
solvent, and not necessary for this type of deposit.

% The throttle bady mewa! parts may be cleaned
fellowing disassembly, in & cold, immersion type
cleaner.

NOTICE. The fusl injectors, pressyre regulator,
TP sensar. TF sengor gasket, and LAC valve cheuld
not geme In contact with solvent or cleaner, g they
may be damaged. The fuel injectors, pressure
regulacer, TP sencor, TP sensor gasket, and LAT
wilva should be remaved prior to immarsion.

%  Clean ull mewl ports thorouphly and blow dry
with compressed 2. Ba suwra that 41} foel 2nd air
passagus are fres of -+ and burry.

% Inspect mating surfsces for demuge that could
affect pugkat sraling and jnypect throtiie bedy for
cTacks in casting.

Thrand-lotking campaund yupplied in the
service repeir kit i3 2 wall vial of thread-lacking
compound with directions fer use. IT material i
not availuble, use Loctita 262 ar equivelent,

NOTICE: In precozting serawe, do not use g
higher gtrength le:king compsund than
recommended, since 10 €0 14 could make removing
the screw extremely difficult, ar resupll in
damaging the screw hegd.

«+ Remove or Discommect

A

oo

Flame grrestor, breather hoses (i applicabls). and
gasker. Dgcard gasket.

Electrical connectors - idle wir contra] valve,
throttie posllien sensor, and fusl mjecters (O
TB[ unite, tqueeze plastic tabes on infectors and
pull atraight up.

Gromemet with wires [rom throttle bady.,

Throttle linkage, return tpringish, [wherever
applizatlal.

Inlev and outlet fuel line nuts, vaing backup
wrench,

CAUTION: Refar to "Fuel Pressure Relipf
Ern:idu re,” bafore disco nrecting fuel
nes.

Fuef 1ine O-rings from nute and diseard.
TBI mounting hardware
TBI uniz fram adapror plate.

NOTICE: To prevent damage to the throcile
plate, it is easential that the unit be placed on a

holding fixture, hefore performingservics

THI Nange fadapior mountingh gasket,

NOTICE: Stull s rag in the intake menilsld
SpEnIng to prevent foreign material from entering
1the angine.

Inspect

Magifold bore for oose parts and foreign material.
Intake manlfofd mating surface for cleanliness
Alsq chech for burrs thae can afect gasket seaking

| Install or Comnect

i
4.

~aw TEBl flenge imanifold mounting) gasket.
TBL with mounting hardware.

@Bﬁghteﬂ
® Holstall " N-m (12,0 k. it

~ew O-rings on fuel line nuts.
Fusl lime inket and outlet nuts by hand.

Tighten

®  Fuel line nat to 23.0 X.m £17.0 1k Fr0. {U3e
backup wrench to prevent TE! murs Irom
turning.}

Throttie Hnkage, reture spring(sl, [whanaver

applicable).

Crommut, with wire harness, to throtile body.

https /AWM 48 manuals.com/
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ON-BOARD SERVICE 7.4L (7B} .13

FOLT - THoWTEN TQ 1R N m {12 Ik, #1.]

1

i  ThpNIT
3 Gaskry
|

BOWTING BRACKELT

L3R L

Frgure 18« Replacing TBI binit

~

Electrica] conneciors, making syre Lanferiyr

fatly seated end lavched.

B. Check to see If throttle is free, by moring the
throttls lever 10 100% and back to 0% whilp TREine
s "0OFF."

8 With engine "OFF," and igmition “ON." check for
lesks eroond foe] line nuts.

1. Flam= prrestor and new gaoked.

11. Start engine and sheck again (5r fuel legke

THBI FUEL METER COVER ASSEMBLY
Figure 127

idTe

Tht fuel meter cover assembly contains the Lyl
pressure ragulator astambly. The regulitor has been
adjusied al the faclory and should enby be serviced 2s g
comple(e pressl wssembly

CAUTION. DO NOT remove the four
ELréws se{uting the pressure reguiator to
the fue! meter cover. The fut?preuurt
sequlator incudes a large spring under
heavy cempression whjuj:. it accidentally
released, could cause personal injury.
Disassembly might also result in a fuel
leak between the diaphragm and the
regulater containgr,

= I W

PRLEMILE REGLILATION

UL Marl CTom

PLUEL BUICTOR
LETFLTER

THR I EGDY
SAREMRML Y

PEREL FRGIRY FkdP

MECYEN FLECTRICAL
TElMnyaL ¥

LONITANT BLEFD -
150ME MOGHELS)

TALLILME MEOUEATOR -

LAAFHELGM A5STMELY
MRESILEY R T
b L REGRLATEN

FUEL RETUBN TD TANE

THRGTTLE valwE

AF G205

Figura 15- TR Unil Oparation

++| Remove or Disconnect

1. Elettrical connmelors Lo fyel injectors {Squeste
plastic tabs and pull straighc up.)

2 Long and then fuel meter coves screw assemblies.

8. Fuoel meusr cover gsyembhy

Nl‘._JTIEE: DO NS0T immerse the fuel merer cover
[with pressure regulanor] in cleaner, 33 damage 10
the regulator disphiragm and gasker tould poor.

4. Fuel mruer vutlet gasket and pressure regulator
mal Discard gashets and sel.

Inspect
® Fordirt, foreign matarinl and casting warpage

L+] Install or Connect

1. Xew presyurs regulator teal, fuel metes cutlet
passage gackel, end cover gaskel,

2. Fuel meier saver sagembly.

3. Attaching screw agsemblisc, precoaied with
approprinte Jecking eompound Lo threade 15hort
LEFRw L ATE NEXE b injeglars. ]

Tighten

#  Serew askemblies is 3.0 N-omi2E G0t

4 Eletrical connectors to fuel injectors.

5 With engine “OFF .~ gng ignitien "0 check for
leaks around 9;51;:: and fuel line cosplings

https://www.boat-manuals.com
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12- 7.4L (TEl} ON-BOARD SERVICE

LT B

woim o gk

1
12
13
1
i
bl ]
7
11

o

RESLULATON ASSEMLY -
FuEL MAESEURL

COnV/EN LES LY -
FUEL METER

EW - HIIL METER
LR e cove

l-ﬁ“l'-ilﬂlk METER COVER
ATTALH NG - SHONT

BAEKLT - FLEL METER SO ER
0-RING - FLARL mFCT DR LR R
INJECTON ASSEBABLY - TEI FUEL
PLTER + FUNLAMIECTOIN (ML BT
R-RibG - gy INGECTOR LOWER

SO0 ASSIMABLT - 1L MEETER

GAAKET - THRDTTLE BOGY TR0
FulL METIE EQQT

SASEET - FUEL OUTLET WUt
MUT - FULL BYTLET

CuRING - FUYL RETURN LWL
BT ASSTMALY - THACTTLE
SEMSON - THRDTTLL

PRETION (TH)

ROREW - TR EENECH ATTACHING
SEAL-TrANNSOM

SN - 18 E VALVE ATTACHING
VALYE AFSEMILY -

HOLE AN COWTREL [l -
FLANGL MOUNTED

QMG - LAE VALVE

C-MING - PUNLMLET LONE

NUT - FUEL INLET

G SEET - ULL MLET WUIT

JEMEW - UL METER BOBY TS
THROTTLE RODY ATTACHING

S SRET - FUEL METHR OUTLET

Mg

Figure 1§ - Thrattie Body

https://wewwhaeat-manuals.com/
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ON-BOARD SERVICE 7.4L {TB)) .13

1 T MODEL MUMBLIR
2 THADTTLE POSMHON (TR EENSER
I THROTTLE LEVIR
4 purcTol
g FURLMETIR COVIR ATTACMNG SEREW $  WIECTON 15 234351
ASTAMALY - DG ki 18 - Fypd Iy
2 IR Coutp armackma sous .
3 FUEL MITER COVER GASKET immersed in eny Uvpe of liguid solvent or cieaner
4 FITUMETER BODT AESERE: ¥ 4 damage may sccur
3 TeRGTTLL NODY ASEZMALY 4| Remove or Disconnect
E PLELMETER OUTLEY DASKET 1 Eleciricg] connctors to fuel injectors (Squeere
T MUESSUNE REGLALATOR SEaL plastic teba and pull straight up t
8 FUTL MITEN COVER &$SEMBLY 2. Fuel meier cover amsembly, following abave
AP 032445 pracedurs,
Figure 17- Replacing Fuel Mater Sover 3. Wich fuel meter cover gaskel in place to prevent
damagt to casting, ust o scTewdriver and fuleram
.-L_?;'.-__ Lo carefully lift out each injector (Figure 20).
4. Lowar ismall) Oueingt from norzle of injectors and
.. dizcard.
- 2 % Fusl metler covar gaske: and discard.
§ Lpper ilargel Oerings and siee] backop washers
Trom top ol fuel injector cavity end diseard
%} Inspert
4 Fuel injector filier for evidence of dirt and
LISEMBLY pLANT tentamination. If present, chack for presence of
Cabr dirvin fuel lines and fuel vank.
G 1- SHIFT IDEN T ATION
T . ¥ AR
}_ I—mw BF YLAK
AP O 5k§

Figure 16+ TB! Ideniification

FUEL INJECTOR ASSEMBLY
Figuras 18 thraugh 23

Eech fuel injeclor (Figures 19 and 23) is perviced
4% 8 complere 2asembly only,

NOTICE: Use cere in removing the fuel injectors
to prevent dimage to the ¢lpetricn] conpeclor

iermingls, Lhe :'.nje-:l_nr fiiter, ang Lhe fue] nozle. t PUEL METER LOVLR GASKET

The ft'i‘l H'I-jri'ﬂﬂr it serviesd as g completn 2 RPMOVING FLEL INJICTDR  §5 1576
esdembiy only. Alfo, since the injectors are . .

electrical eomponents. they should mat be Figure 20 - Removing Fugl Injecior

https://www.boat-manuals.com/
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14- 7.4, (THI) ON-BOARD SERVICE

¥ | tmportant

®  Beaure wo replace the infretor with one having an
identical part number Injectors From other medels
can alto fit in the TBL but are calibrated (or
different flow rates. (Refer to Figure 22 for pary
number lpcation. )

o] Install or Connect

1. Lubricate mew tower (amall) Corimgs with
aotomatic transmistion Nuid and push on nogris

erd ol infactor unell it presses apaingt injector fusl
filler,

2. Steel infactor backup wesher in eounterboze of fige]
meker body.

3. Lobricate new upper (large) O-ring with ausomatic
trangmission fluld and ingtall directly ever the
batkup washer. B ture D.ring is pested areperiy
and L& flugh wich tap of Fyel meter body surface.

MOTICE: Backup washers and O-rings must be
installed bafare injeclors, or improper seating of
lerge Q-rlog could caune fuel ta leak,

4. Injecter, eligning raised lug on each injector base
with neteh in fael meter body cavity. Fush down
eh injector untll it is fully seated in furl meter
body (Figure 211, {Electrical terminals of injector
should be parallal with throule shafi )

Important

®  Be sure to insiall the injectors in their propar
location.

Fuel meter eover gasket

Fuel meter cover, following abave procedure.
Eiscttical conneciors to fuel injectors.

With engine "OFF" and jgnicion “ON " check for
furel lenks.

FUEL METER 8ODY ASSEMBLY
Figure 24

sl

E Remove or Disconnect

L. Elertrical connections w fuel Infeetors. (Sqoeeze
plastic tabs and pull straight up.

Z. Fuel meter cover assembly, followdng abave

procedure,

Fuel injeetnry, followling abave procedurs.

Fualinlet aed return lines. Discard O-rings.

Fuel inlet and outlet nots and gaskets from the

fuel meter body sasersbly. [:ecard gashels.

bal- ol

1  IMSELMJECTOR ALREMELY

ALXE r
1 HREL MITEIR BQOT ik MF1207-48

Figura 23 - [mxtalling Fuel (npector

1 INJECTOR ASSEMBLY - (FOF MIDW] TR FGEL
A PART LOE W TUFICA TN NUME TN

B WENOON GEMTIEICATION

C WL oate CQpt

O TIAR

E bDar

P MONTH
1-30ax - SEFT

M, MOV, B
N, DIDET, W 1) R

Figure 37 « Fuel Injactos Part Numieer Lacation

¥ | important

* otk losavions of nuts, for proper reastembly
Later. Inlet nut has & lerger passage than
putlet nut

Fuel meter bady to throttls body atcaching serew
wsemblies.

Fuel meter body assembly from uhroctle bedy
saembly.

https://wwwignq!a;hmanuals.com/
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ON-BEQARD SERVICE 7.4L {TEI) -15

=T

. Futl meter caver geskas, fuel meter sutle: gasker,
and preysure regulator seal.

£ Fuelmeter cover msgembly,

3. Long and short fuel meker cover wtiaching serew

assemblies, coated with appropriate thread.

loeking eompaund.

Tighten

*  Screw psvemblies o A0 N -mI2B.01h in )

10 Elmetrice] connectors to (Uel injaciers.

11. With engine "OFF.” and ignitlan "0ON." chack Tar
leaks around fue] mewer body, gatket and areund
Tusl like nuts.

FUEL PUMP
Figure 25

m impoartant

FUEL IMJECTOR £55EMBLY ®  Fuel pressure must be relieved before servicing the
FUEL IM/ECTOR WLLT FILTER fuml pump. Raler 1o fuel pressure religf procecures,
FUELINJLETDN LOWER * 0" AMG "On-Board Sarvize" fection.

FuLL N ECY DA UMPER 0" BNG
FULL MLTER BOOY ATEENMBLTY
THRQTTLE 300y A15IMELY

T T S R

MO0 RS

Figure 23 - Fuel Injector

8 Thrattle bedy to fuel meter body gasker and
duscard

L o] Install or Conmact

1. New throtile body te fusl meter body gasket.
Mecch cudou) pertions in gaskel wilh openings in
throtile body

2. Fue] meter body assembly on throctle body
pssembly.

3. Tuel mecer bodv-le-throttle bedy attaching screw
sisemblies, precoated with appropriate iocking
ompaund,

Tighten

& Berew stcermbliesto 4. 05%-m (30010, in.).

1 FUlL METEN BODY ASLEMALY
4. Fus!liniew and outled outs with new gaskets 1o fuel 2 TMROTILEMODT TOF
meter bedy liﬂmh]j'. WILMETEABODY GASKET
i 3 ML DUTLET NUT QASKET
Tighten A FULL DUTLET MUt
%  inlet nut to 400 N -2 (36.01b. 1.1 5 FUEL RETURM LNI QAUMG
¢ Outleinutto 290N -mi21.01k i) E PURL BNLET .
& Fuel inlet and return lines and new Oorings (Uae MEL BLET LINE ©-Aoic
backup wrench o beep TEBI nots from turning.) T R LET NUT
) T HMMLINLETMUT GREEET
Tighten ¥ THROTTLE RODY ASSLMBL ¥
#  Fuellinesle22X-mi{17 |b f1.) 18  FUEL METIR RODY .
6 lnjectars, with new upper and lower G rings in Fuel THROTILE BODY dTTACHING SOAEW o oy

meter body assembly.

Figure 24 - Fyel Myter Body A5embly

https://www.boat-manuals.com/
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H Removea or Discomnedt

1. Xegarive battery cable.

2. Fuel pumpalestrieal eoenector.
3. Inlet and octlet fuel fictings.

4. Vaperreturn line fitting.

9. Fuelpump

H_'DTIEE: Make sure w replace the fuel pump
with the identical part sumber.

| Instal! or Connact

Fuel pump.

Vupar retutn Tine fitting

Inlet and cutlet fuel fittings.

Fuzl pump tlectrica] connactor.

MNegutive bartery cable.

With engine "QOFF " ev<le ignition "0%* (hro
;DFF" four times 10 prime fuel lines, and check for
(1.2 3

FUEL PUMF RELAY
Figure 28

fe+| Remove or Disconnect

1. Retainer. if installed.

2. Furl pump relay electrical conneeiar.
3. Fuslpumprelay.

s

¥ | Important

¢ The fuel pump relay i3 an elecerics]
compenant. Do not seak in any liguid cleaner
or kelvent, as damage may rasult.

b o] Imstall ar Connect

1. Fuel pumprelay.
2. Fuelpumpralay slecerical connector.
3. Batainat.

IN-LINE FUEL FILTER
Figure 27

Important

4 Fusl presiyre must be relieved belore servicing the
Cuel filter, Refer to fusl pressure relinf progedures,

Remove &t Disconnect
* Fuelline fistings.

inspect

& Ip-llne fuw] filter, for being plugged or
cantaminatian. If lilter is plugged or
sontaminaled, replace Mlter.

[__[]\ ALMP BUTLIY

TG FUELFILTER)

Fa—
—_—

PUBAR ILECTRICAL
COMMWECTOR

WARORLAFTIIRN

h‘
Pune INLLT

M5 1235%

Figure 25 - Full Pump

ML

" Te
I

Figurk 26 « Fuel Pump daley

nstall or Lonnect

Fuel ling nuts b flter.

2. Wilh engine "OFF" cycle ignition switch "O%~

then "QFF” four times 10 prime (ee] fines than
eheek for legks.
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ML Yl

Figure 27 - InsLine Fusl FilLer
ENGINE WIRING

When it is necessary e mevet any of the wiring,
whether to lift wires away from their harnesses or
Move harnesses L6 rrach some camponent, take care
il el wiring is replaced in its original positicn and
all harnesaer are routed correctly. If clips or retainers
break, replace them. Electrica] probleme can result
from wiring o1 hathetzes becoming loosk and thaving
from their origina! positions or From being rerouted

Matri-Fack Serigs 150 Terminals
Figure 28

Sonne ECM harners connectors cantain 18 rminals
chliwd Mewri-Fack (Figure 2E1. These are usad at some
ol ihe sensars end the digtributar conmecrgr
Meirie-Parh tarminals are alsa called "Pull-te-
Sent” ermirale because Lo install & terminal on &
wire, the wire ik first inserted threugh the seal (5] and
connecter 4k The terminal t» then erimped on the
wirg, and the terminal pulled bask inte the corneetor
to beat itin place,
To remeve & tirminal:
1. Slide th 2aal bark on the wire.
2. Insert Lool (3} BT-B448 J 35628 ¢r equivelen
23 thewn in inserlt "A” and "B" 1o release the
terminal locking tang (21

3. Puth the wire and terminn] out throuph the
SORRECLOr.
If the terminal is being reused, reshape the
locking tang (2}

Weather-Pack Comnectors
Figure 2%

Figure 25 thows 2 Weather-Pack connesior ang
thetool () 2E742, BT-B234-A or equivalentt required 1o
servive il This tonl is wsed to remove the pun and
sieeve termminas. If termingl retnpvai is attempled

without using Lhe special el requitsd, thete 3y pogd
chance that the terminal will be bent or defermed and
unliks sunderd bladr 1ype terminals, these 1o rmaneEls
cannot be straighiened onee Lhey st bent.

¥ake ceriain thal the connactors gre properly
seated and all of the sealing tings in place whep
connicling Jaads. The hinge-type flap provides a
secondary locking feature for the ecennpctar. Iy
improves thwr conmector reliabilluy by relaining the
terminals U the xmall terminal lock tangt are pat
posicioned properly.

Westhrr-Pack conmections cannot be replaced with
sandird cofneclions. Instructions are provided with
Weather-Pack cannector and terminal package:.

TORQUE SPECIFICATIONS

Diswributer Hold Down
Bﬁll -yl Fad b oy
Engine Conlant Tamperatyre

400 N-m (30 A

[En]&n“r Fhe mpgm g 12{' “i:'mr]U-E-]b ]]'I.I'
Ergine Control Module
{EE:H.I A rham g pnrEEa lﬂ-ﬂ-ll-ﬂ?':m

BB 1240k in b

{dle Air Contral NIAC] Valve
Attaching Serews
Knock Sensor

32N -mil8b in)
VDR ON-m
11-161k in.
5.0-70Nm

(44-E2 1k im b
1505 mi1] Ik f

" AL

MAPBensorBoll  wu. ...

Sperk Plugs
TB1 Fuel Metering Cover
Atlaching Serews

TB] Fuel Meter Body
Atsemhly Atiaching
Serews =R F ANk h e may

TBI Fusl Meter Bedy
Assembly Fuel lnlet
'?;ut- 44 F 4% Fdng g prad

TB] Fusl Merer Body
Ascembly Fuel Quilet
Nt "k W NAd ey

TBI Fue] Line Nut Lo
Il'lllnuﬂﬂ'lx'ﬂt’ *Fdhu

Throtile Bedy Injector (TR
Unit Meunting Bolts .

Throttle Fosition (TP] Sensor
Allaching Serewy

30%5-m128ib. in}

4 0N-mi30b int

40.0 5-m [0 . .}

20N mIZl e f1)
BoNm(17Tlb in)
180N mI12)b fu

20N m(l81b in
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1. METRLPACK MENCES
130 PEMALE TIAMENAL
i LOCEING TANG

-H——H-J

F-----h-----ﬁ

1

N
oo Y

[
|
|
I
I
i
I
L

b=l WELLE D R-1] 8 TFT
COWKLCTOR §O DY
SEAL

-390
TR RITIET

FERSALE MALL
COMNECTOR ESHHICTﬁl:
{ 1+[a 1] 11

1. DOPFEW SECOMDARY LOCK HiNGE DN CONNECTON

R

NEMOVE TERMINAL UHING TOGL
] BT
L R Hih

TEMMAING L ERSAOvAL TG
JIETAL 1IN S 1 ORIT AN B

1. CLT WiINE IMMEDNATILT RENENG CAMLE 54 AL

aﬁui‘"“

4 NEALACK THRMHNAL
A St Wilwy SEAL DNTD wARE
R ST o L) BN SUIEATION FUOM WiRD
L e TENBANAL SVIR wARE 2D SIAL

E  PUSH TERMINEL AND CONNICTOR
DMGAEE LOCK N TANGS

b CLDSE STEONDARY LOKK WNGE 55 1545-4E

. . . ———— T
Figure 28 - Waath#rPack Tarminal Repsir

Figura 26 - Metri-Aack Sarigs 150 Tarminal Remaval
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