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ENGINE CONTROLS AND FUEL SYSTEMS

TECH TIPS

SERVICE TIPS FOR THE AUTOMOTIVE TECHNICIAN

ALTERNATIVE expected, an “On Demand” fault codd®uring this test it will request the technician

CODE RETRIEVAL is generated. This terminology is usetb snap the throttle, apply the brakes, tumn
PROCEDURE FOR to define that the ECM presently seesthe steering wheel, and toggle the overdrive
FORD EEC IV problem in the system. An “Onswitch. Codes generated during this test
SYSTEMS Demand” code can only be cleared bindicate that a sensor or actuator did not

repairing or replacing the faulty part ofespond as expected by the ECM.

The Ford EEC IV system is usedhe circuit. Once the fault is no longeRemember, some systems will not allow
on Ford vehicles starting with thepresent, the ECM will no longer sethis test if there are any On Demand codes
1984 model year. Unfortunately, theahat particular “On Demand” code. Orthat have not been fixed.
“Check Engine” light was not usedsome systems, depending on the fault Now that we have explained the
until 1988. So, unlike the earliercode, the ECM will not allow you to test strategy, we will explain how to
models that did not have the lightperform any other tests until theseun these tests without the use of a
these models give a visual indicatioffiaults are corrected. scan tool.
of when the ECM detects a problem. Continuous Memory Codes: The KOEO test is the place to
In addition to alerting the vehicleAlthough this is not a test in itself, it isinitiate this procedure. First, locate the
operator, the “Check Engine” light carthe second part of the KOEO testdiagnostic connectors which are usually
be used to retrieve EEC IV faultWhenever the engine is running, thelaced in the engine compartment (see
codes. This can be done without thECM continuously monitors its inputsdiagram #1). The single wire
use of a scan tool and is a convenieanhd outputs. If a sensor or actuator doesnnector is designated as the STI or
way to perform Ford’s “Key-on, not perform as expected, a fault code Belf Test Input terminal. If you connect
engine off” (KOEO), and “Key-on, stored in memory. Codes that are storetis terminal to a good ground, and turn
engine running” (KOER) tests. Forin Continuous Memory indicate that athe ignition to the “ON”" position, you
those of you that are working on ane time the ECM had detected aiill notice several events that will take
1984-87 vehicle without the light, weproblem or problems in the system, eveplace. The “Check Engine” light (if
will give you an alternative to performthough that problem may notequipped) will turn off, the fuel pump
the same tests. Before we do that, let&urrently exist as indicated by a lack ovill run briefly, the cooling fan(s) will
review Ford’s self-diagnostic strategy.an “On Demand” code. These codesin briefly (if controlled by the ECM),

NOTE: These tests should benay also cause the “Check Engine” lighand all of the other ECM-controlled
performed on an engine that is atb illuminate during engine operation. actuators will be switched on and off
operating temperature, otherwise, KOER test:
false fault codes may be set. AlsoThis is a dynamic Diagram #1
make sure that all switches, includingest performed sSTI
the air conditioner and defroster, arith the engine
in the off position. running. During

KOEDO test: This is a static test othis test, sensor
major sensors and actuators used Ibgsponse will be

L1 [
the EEC IV system. During this testmonitored when ] }:I ] 1] B [

the sensors and wiring are beinghe ECM alters Y

tested for open circuits, short circuitsthe air/fuel mix-

or, for being out of the prescribedure and actuates|

range of operation. If a sensowarious outputs

performs out of the expected range, osuch as solenoids
an actuator does not perform aand actuators.
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one time. At this point, fault codesindicates a six cylinder, and fouminutes. Second, there is no special
that exist will be displayed by theindicates an eight cylinder enginetest equipment that is required, other
“Check Engine” light. After you receive this verification, than a jumper wire to ground the STI
The first set of codes to appeathe ECM is looking for you to apply terminal. Finally, it is a sure way to
are the “On Demand” codes. Thesand release the brake pedal, turn theerify that any codes your scanner
may be two or three digit codessteering wheel one half turn, andnay indicate are real, and not as a
depending on the model year. A flashoggle the overdrive switch (if result of a scanner malfunction. It is a
sequence of 5 flashes, followed by aquipped). After these inputs by yougcheap alternative in case you have not
pause, followed by 1 flash, followedthe ECM performs additional taskshad your scanner updated to operate
by a pause, followed by 9 flashesin order to test the engine systeman the test vehicle.
indicates a code 519. A pauseThe ECM changes the air/fuel In the cases where you are
approximately four-seconds in lengthmixture to test the oxygen sensomvorking on a vehicle without a
occurs between codes. If more thathdle speed is changed to check th&€Check Engine” light, you can
one “On Demand” code exists, thédle air bypass valve. The EGRachieve the same results with an
ECM will flash each code once, andystem is activated while the ECManalog voltmeter, or a logic probe.
will repeat the sequence a seconl@oks for a change in engineFor the voltmeter, just connect the
time. A pause of approximately 5 to #esponse. If the vehicle is equippegositive lead to the battery positive
seconds followed by a single flash ofvith an air pump, air is divertedterminal. Connect the negative lead to
the “Check Engine” light will now upstream to test control valvethe STO (Self Test Output) terminal
occur. This sequence separates tloperation. At this point the ECM (see diagram #1). For the logic probe,
“On Demand” codes from thewill flash the “Check Engine” once connect the logic probe’s leads to the
“Continuous Memory” codes. Thesdo indicate to you that it wants you tdbattery, and then touch the probe’s tip
codes appear the same way as tlsmap the throttle. Snapping theo the STO terminal. In either case,
“On Demand” codes. throttle will help the ECM to check after you're hooked up, just ground
“Continuous Memory” codes, asthe operation of the Map sensorthe STI terminal as discussed
opposed to “On Demand”codes, caithrottle Position sensor, Mass Aimpreviously, and count either the
be cleared without performing anyFlow sensor, and, if equipped, theneter’'s needle sweeps or the logic
repairs. In order to do this, you muskKnock sensor.
remove the ground from the STI  After this sequence, any
terminal while you're in the KOEO fault codes will be transmitted
self test and the “Check Engine'through the “Check Engine” p SELETEST
light is flashing codes. If thelight in the same manner as “_ HARNESS
problem is still present, the faultthe KOEO test. Fault codes , VOLTS _
code will reset itself immediately.that appear indicate a| 1@ ® i
B_y the way, erasing cpdes byroblem that _the ECM — -
disconnecting the battery is not theletected during that 12y G
advised way, since it will also erasgarticular test. Fault codes o+ - @ SELFTEST CONNECTOR
the ECM'’s adaptive strategy whichas a result of this test do not
may create idle control problems. need to be erased. If the
The KOER test is the next steproblem is corrected, the nexiprobe’s LED flashes (see diagram #2).
in the diagnostic procedure. In ordeKOER test will not display that code  There are additional tests that can
to initiate this test, with the ignitionagain. If there are no fault codede performed with this system,
switch in the off position, ground thedetected for any of these tests, yoregardless of the equipment you are
STI terminal. Now, start the enginewill receive a pass code of 11 owsing in order to retrieve codes. First
After a few seconds, the engindll, depending on the system used the Output State Test. This test will
speed will increase momentarily andh that vehicle. activate all of the ECM'’s controlled
the “Check Engine” light will flash. Using the above methods tooutputs except the fuel pump relay,
The number of flashes will indicateinitiate the self-tests makes sense fahe cooling fan, and the fuel injectors.
the number of cylinders. Two flashes few reasons. First, it is very quickThe outputs can be energized or
indicates a four cylinder, threeThe KOEO test takes less than twde-energized by depressing the
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throttle. This test is may be initiated"“TlA\C|_|I MASS AIR However, it is not as precise as the
after the KOEO test is run. After theFLOW SENSORS actual sensor’s input. Next, monitor
Continuous Memory codes have been the actual air flow on your scan tool.
displayed (if any), just step on the Many technicians believe that theVith the vehicle in park (block the
throttle once to energize the outputdditachi brand mass air flow sensorsirive wheels, and use the parking
For example, the EGR solenoid willwhich GM uses on its 3300 and 380brake), snap the throttle while
be turned on when the throttle i®ngines never have a problem. Thebserving the grams/second on the
depressed. If you depress the throttkact is that even though they are morecan tool. Reconnect the sensor’s
a second time, the solenoid will beeliable than most types, they do havplug. As before, snap the throttle
turned off. The “Check Engine” lightsome problems. While these sensorshile observing the scan tool. What
will alternately illuminate and turn do not fail completely, they tend toyou will usually see with a slow
off, depending on the Output Stateslow down in their response undesensor when you snap the throttle, is
This works for all of the ECM'’s load. This is where many technicianshat the air flow (grams/second) is
controlled outputs. get fooled when they use ambout 30% lower than the default value.
Another test is the Cylinderoscilloscope to check the sensor’'s This is the tip off that the sensor
Balance test. This particular test canutput. When checking this sensoiis the cause of the lean stumble.
only be performed on vehicles withthe fact that the sensor generatesRor example, with a 3300 engine,
Sequential Fuel Injection. The ECMclean square wave is not sufficient. kvhen the throttle is snapped, you
performs this test by briefly disablingis the frequency of that signal whichusually see a default value of about
the fuel injectors one at a time whildhe ECM uses to determine engin80 grams/ second. If the sensor you
the engine is running. The ECM willload. The same applies when using are testing is slow, you will probably
also identify the malfunctioning frequency meter or a scan tool. Asee about 60 grams /second or less. If
cylinder by flashing the “Checkidle, all information appears to bethe sensor is functional, you should
Engine” light. The number of flashesnormal. We must go beyond the basisee close to 80 grams/ second. If the
indicates the cylinder number. checks at idle. test verifies that the sensor is slow,
The Cylinder Balance test can When these sensors do nothen it must be replaced.
be initiated after the KOER test.perform properly, they usually
After any codes have been flasheaxhibit a problem at higher RPMs in Joe Dantuono
increase the engine speed by abotltat they cannot generate the proper — Top Gun technician
600 RPM for 2 seconds. This willfrequency fast enough so that the
signal the ECM to start the test. ThiECM can compensate for engine
can be confirmed by hearing thdoad. The ECM never generates
engine speed increase. After severéult code because the sensor do OYOTA 1986-
seconds, the ECM will start to shugenerate a signal. It's just not fas 989 CELICA- NO
off the fuel injectors, one at a timeenough to respond properly to rapicSTART, NO SELF
When this happens, engine RPMhanges in engine load. ThdIAGNOSTICS
will decrease. If there are any wealkymptom is usually some type of
cylinders, they will be identified by lean stumble upon acceleration and If you run into a Toyota Celica
the flashes of the “Check Engine’you may even get a code 44 (exhautitat is a no start which lacks ignition
light. This test can be repeated, ifean) at high speed cruise. Aftespark and injector pulse, and will not
necessary, by increasing enginehecking the basics, the first step ido self diagnostics, take a look at the
RPM as before. If there are no weako disconnect the sensor’s connectdtCheck Engine” light to see if it is
cylinders, you will receive a “Pass”At this point the ECM will use a illuminated with the ignition switch in
code of 99. This will be indicated bydefault value depending uporthe “On” position. If it's not, then the
nine flashes, a pause, followed byhrottle position and engine loadnext step is to make sure that the 5-
nine more flashes of the light. This default value is the ECM’svolt reference signal is present at the
approximation of air flow. In the air flow meter and the throttle position
case where the sensor is natensor. The air flow meter is a poten-
Pat Sugar performing up to par, the car maytiometer. It has a seven-wire connec-
— Top Gun technicianrun better with it disconnected.tor, and it is located on top of the air
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cleaner housing. One of the seven There are two styles of EGR  Physically, the PFE sensor has
wires in the connector is a pink wirecontrol. The first is called Pressurene pressure input nipple. The DPFE
with a blue stripe. This is the 5-voltFeedback EGR (PFE). This is a systesensor has two pressure input nipples.
reference signal from the ECM to thevhere the ECM can determine EGHElectrically, both the PFE and the
air flow sensor as well as the throttldlow based on a pressure drop acro&PFE sensors are three wire sensors.
position sensor. You can start youthe opening in the EGR passage bigach have a 5-volt reference from the
diagnostics by checking for theusing a transducer. Based on this inplECM, a ground, and a sensor output.
presence of the 5 volts at the throttlthe ECM, using an EGR vacuumit is in the sensor output voltage
position sensor. ldeally, this checkegulator, will control the vacuumwhere these two sensors differ.
should be made with the sensosignal to the EGR valve. By regulating The Key On Engine Off voltage
connected. If the 5 volts are nothe vacuum signal that controls theutput for the PFE sensor is 3.25
present, unplug the throttle positiorEGR, the PFE system enables the EChblts, where the output for the DPFE
sensor. If the 5 volts are now presentp precisely compute and commandensor is 0.45 volts. Refer to the
the reference voltage is being shortegroper EGR flow (see diagram #3).  charts to check pressure versus sensor
to ground inside of the throttle The second style of EGRoutput. Pressure can be checked by
position sensor circuit. If the 5 volts dacontrol is called the Differential tapping into the pressure line while
not appear, the next step is to unplugressure Feedback EGR (DPFE). Iperforming a road test and verify the
the air flow meter. If, after unpluggingthis system, the ECM computes andorrect voltage output. This system is
the air flow meter, the 5 volts comecontrols EGR flow in a similar pretty good at determining whether or
back, then the voltage is being shorteshanner as the PFE system, excepbt the system is functioning
in the air flow meter. In either situationthat this system calculates theroperly. If the ECM detects

the part must be replaced. difference in pressure between theomething is wrong, it will set a fault
EGR opening and the exhaustode. The most common problem is
Vince Walsh system (see diagram #4). carbon clogging the ports. Even

— Top Gun technician It is important to know that though the same problems plague the
even though these two systemEGR system, these newer systems are
measure exhaust pressure, and abetter able to detect these problems
ECM controlled, there are physicabefore they become a major problem.

FORD PRESSURE and electrical differences that

FEEDBACK EGR you should be aware of when Julio Oyola
SYSTEMS performing diagnostics. — Domestic specialist
In an attempt to control vehiclel PFE SYSTEM Diagram #3 DPFE SYSTEM Diagram #4

exhaust emissions, Ford advancdd eressuesona yoie Analog voltage ————Duty cycle output

inpu [ —].Duty cycle output input

their EGR systems with the introduc Pressire '———EVR vacuup
tion of the EGR position sensor. Thig __|EoRsensor PFE)
gave the ECM some idea of hov

much exhaust gas was being rec)
cled. This system works pretty googl contolea

pressure

when everything is new. However, ag mu

EEC ———EVR vacuum
output

DPFE

processor
0 transducer

Controlled
pressure
input

Exhause
pressure

ﬁ'oG F » Intake *
vacuum 5> input V4 vacuum
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Controlled

vehicle mileage increases, carbo pressure 4 g
. . - — Exhaust
buildup becomes a problem. Thi < e e, Exhaust 4, <4 Exhaustpressue o 20 <
System has Only one way to COU”Q' Pressure| Voltage Pressure| Voltage
and measure EGR flow, and this is 0 PSI| .45 volts
- 0 PSI| 3.25 volts 50 PSI| .90 volts
based on the assumption tha .50 PSI| 3.66 volts 100 PSIT 1.40 volts
everything will work as expected. .75 PSI| 3.78 volts %-88 Eg: %-28 \\;glg
This leaves something to be desired. 1.00 PSI| 4.08 volts 2.50 PSI| 2.80 volts
Ford improved upon this by 1.25 PSI| 4.28 volts ggg Eg: ggg vo:ts
. . . volts
enabling the ECM to control EGR as 1.50 PSI| 4.50 volts 4.00 PSI| 4.25 volts
well as monitoring EGR flow. 1.80 PSI| 4.75 volts 4.50 PSI| 4.60 volts
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