IMPORTANT PRE-TEST INFORMATION

ALWAYS

« Wear safety goggles when working on fuel systems.

« Check a reliable shop manual or the aute manufacturer for proper test procedures, access points, and pressure specifications.
« Keep clothing and tools away from moving or hot engine parts.

« Clean connections before loosening. If dirt gets into the system, damage could result.

+* Wrap a cloth around fittings when loosening to prevent spray or spilling of fuel.

 Provide for proper ventilation of gasoline and exhaust fumes.

* Use hose clamps when using hose adapters.

* Make sure all quick-disconnect couplers snap fully into proper position, and the locking sleeve is fully in the lock position.

« Make sure battery is fully charged, and the fuel supply is adequate.

+ Use two wrenches to loosen or tighten fuel lines to prevent damage or twisting of fuel lines.

* Check the general condition of engine and fuel system. This includes fuel lines, vacuum lines, ignition wires, battery cables, electrical
witing, and fuses. Also check the tank filler cap and venting system.

¢ Drain the tester of any excess fuel after tests. Put the hose ends with adapters in n_mom into a proper container and disconnect the gage
head. Any fuel remaining in the hoses and adapters will quickly drain.

« Have on hand, and know the location of, a dry chemical fire extinguisher.

NEVER
» Smoke whan working on fuel systems.
=« Woark on fusl systams where a fiame or spark could be present. This may include furnaces, hot water heaters, exposed spark plug wires, etc.
« Allow fue! 1o spill on hot engine parts. If a leak or spill develops, turn off ignition, disable fuel pump ana clean up spill immediately.
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GENERAL INFORMATION

Because fuel systems and access peints are so varied, it is impractical to list all of the applications. Always refer to a reliable shop manual,
or the car manufacturer for the recommended test procedure and access points.

There are two basic types of fuel injection systems. Port Fuel Injection (PF1) uses separate injectors to supply the fuel to each cylinder.
Throttle Body Injection {TBI) injects fuel from a position above the threttle plate on the intake manifold. Cn both systems there is a supply side,
which brings fuel to the injectors, and a return side which brings unused fuel back to the tank.

Basically, there are three ways to check fuel pressure. First, many domestic cars with PFl are equipped with a special test port. Simply
connect the proper adapter to the gauge assembly, thread the adapter to the test port, and run the test (see page 12). Second is an end of
hose connection. Some older PF| systems have a flexible hose connection at the cold start injector. Connect our single barb fitting (see page
15) with a hose clamp to run the test. Also, some systems have fuel bolt or banjo type fittings as an access point {see page 15). Third is in-line
connecting. This means installing the proper adapter(s) in series with the fuel line (see pages 13, 14 & 186).

Unless a schrader-type test port is available, most manufacturers require that you relieve the fuel pressure before entering or leaving the
system. To relieve the pressure, it may be necessary to remove the fuel pump connector, relay, or fuse. Some models may have two fuel
pumps — make sure both are disabied. After the pump(s) are disabled, run the engine until it stalls, then try to restart it for five to ten seconds.
The system is now ready for testing. Once the proper adapters and gauge are in place, reactivate the fuel pump and run tests. When finished
testing, repeat above procedure before removing tester.



BASIC DIAGNOSIS

Fuel injected engines require precise fuel pressure as well as adequate volume. Without the correct pressure and volume, performance
and fuel economy can suffer. Always consult the correct repair manual for accurate specifications.

When running tests, it may help to picture the fuel system as a circle. Fuel is pumped from the tank to the fuel regulator and injectors, and
the unused fuel is then returned to the tank. The fual regulator serves as a divider between the supply side and the return side. Lower than
recommended pressure usually indicates a problem on the supply side of the circle. Likely causes would include a damaged or restricted fus!
iine, clogged fuel filter, defective fuel purnp or regulator, or improper tank ventilation. Higher than normal pressure usually indicates a problem
on the return side of the circle. Likely causes are a damaged or restricted fuel line, poor venting of the tank, or a defective fuel regulator. You
may be able to pinpoint problem areas on the return side by retesting. For example — by removing the return line near the fuel regulator and
putting the fuel line into & proper container, a retest that still shows a high reading would indicate a faulty regulator. If the reading would drop
into the normal range, you know that the problem is further down the return line or in the tank, Again, always consult the manufacturer of the
vehicle, or a good repair manual for specific irouble-shooting procedures. When testing is completed, make sure the fuel line is reassembled
correctly. Replace any o-rings or washers, and follow the manufacturer's recommendations for proper torque on any bolts or connections.
Check the entire system thoroughly for any laaks.

Following ara some typical test proceduras for different models.

pooaqaaqaaqaaqoaqoaaandt

Fuel Pressure tests for GENERAL MOTORS (typical)

CAUTION: FueFsystem test begins with checking fuel injection system pressure. High fuel pressure may be present in fuel lines and
components. Relieve fuel pressure before disconnecting any fuel system components.

Fuel Pressure check for TBI

1. Disconnect negative battery cable. Remove fuel filler cap. Since these TBI units contain an internal bleed-down feature, after a short
time, system fuel pressure should dissipate.

2. Remove air cleaner and plug thermal vacuum port on throttle body. When removing fuel line, always use 2 wrenches. Install Fuel
Pressure Gauge and Adapter in fuel line between steel line and flexibie hose.

CAUTION: DO NOT pinch off fuel return ling completely. DO NOT exceed pressure build-up of more than 13 psi. as regulator may be damaged.

3. Startengine and observe fuel pressure reading. Fuel pressure should read 9-13 psi. (If fuel pressure is okay, proceed to step 4). If fuel
pressure is low, gradually pinch off fuel return line to fuel tank. If pressure remains low, check and/or replace fuel filter or fuel pump. If
pressure increases to greater than 13 psi, replace fuel pressure requlator.

4. Allow fuel pressure to dissipate. Remove pressure gauge and reconnect fuel line. Start engine and watch for fuel system leaks.

Fuel Pressure check of PFI

1. Disconnect fuel pump at rear body connector. Start engine and run engine until it stalls. Crank starter for 3 seconds to remave remaining
fuel from fuel lines. Reconnect rear body connector.

Connect Fuel Pressure Gauge to fuel pressure fitting on fuel rail.

Reconnect fuel pump.

With gauge installed at fuel rail connector, turn ignition on. With ignition on and engine off, pressure should read within specifications.
Start engine. Pressure should drop 3-10 psi.
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Fuel Pressure tests for FORD (typical)

CAUTION. High fuel pressure may be present in fuel lines and component parts. Relieve pressure before attempting to open system for
testing or component replacement. DO NOT alfow fuel to run onto engine or electrical parts or allow an open flame in area while testing fuel
system components.
Fuel Pressure check for PFI
1. On 2.2L & 2.2L Turbo models, relieve fuel line pressure by disconnecting fuel pump relay and starting engine. After engine stalls, turn
ignition off. Reconnact fuel pump relay.

2. On all other models, remove fuel tank cap. Using Fuel Pressure Gauge, release pressure from system at pressure relief valve (Schrader
valve) on fuel injection manifold rail.

3. The fuel pump may be activated by grounding the fuel pump lead at the SELF-TEST connector. Use a jumper lead and ground the “FP”
terminal with the ignition on. This activates the fuel pump.

CAUTION. Inspect fuel system for leaks or damage before testing fuel pump.

Fuel Pressure test for TBI

1. Disconnact wiring at inertia switch. Inertia switch is located behind trim panel in right rear side of cargo area on Sable and Taurus station
wagons and behind trim panel on left side of trunk on all other models. Crank engine for at least 15 seconds to reduce system fuel
pressura.

2. Disconngct fualsupply line at throttle body. install In-Line Adapter and Fuel Pressure Gauge at fuel filter, Reconnect intertia switch and
start engine. Check fuel pressure at idle and when accslerating engine. Pressure should remain stabie through entire period of acceleration.

3. If gauge readings are corract, disconnect inertia switch. Crank engine for 15 seconds to reduce fuel pressure. Remove gauge and in-line
adapter. Install original fuel line and connect intertia switch. Start engine and check for fuel leaks.

Fuel Pressure tests for CHRYSLER (typical)
CAUTION: High fuel pressure may be present in fuel lines and component parts. Relieve pressure before attempting to open system for
testing or componznt replacement. DO NOT aflow fuel to run onto engine or electrical parts while testing fuel system components.

Fuel Pressure Release

i. Fuel Pressure must be fully released before opaning fuel system or removing any fuel carrying components. To release pressure in tank,
oper fusl lank cap slowly.

2. Torelease remaining praseure in system, disconnect fuel pump connector in trunk.

3. Crank éngine to relieve remaining pressure.
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TBI Fuel Pump Test

1. Release fuel pfessure. Disconnect 5/16" fuel supply hose. Connect fuel system pressure Gauge between fuel supply hose and engine
fuel line. _

2. Turn ignition on. Activate fuel pump. If fuel pump pressure is at specification, fuel system is functioning properly.

3. If fuel pressure is not to specification, record pressure. Install fuel pressure gauge in fuel supply line at rear of vehicle between fuel tank
and fuel filter.

. Activate fuel pump. Record pressure reading. If fuel pressure is 5 psi higher than the first pressure reading, replace fuel filter.

5. If no change in pressure reading is observed, gently squeeze fuel return hose. If fuel pressure increases, replace fuel pressure regulator.
If no change in fuel pressure is cbserved, problem is plugged fue! pump filter sock or defective fuel pump.

6. If fuel pressure is more than specification, remove fuel return hose at rear of vehicle. Connect an extension hose to return hose. Place
hose in an approved container with at least a 2 gallon capacity.

7. Activate fuel pump. if fuel pressure is now within specification, check in-tank return fuel hose for kinking. Replace fuel tank assembly if in-
tank reservoir check valve or aspirator jetis plugged.

8. If fuel pressure is still more than specification, remove fuel return hose from throttle body. Connect a substitute hose to throttle body return
nipple. Place other end of hose in an approved container.

9. Activate fuel pump. If fuel pressure is at specification, check for a restricted fuel return line between throttle body and fuel tank. If no

change was observed, replace fuel pressure regulator.

FS

NOTE: Perform fuel pump test with fuel tank at least half full. Before disconnecting a fuel line during testing, repeat fuel pressure release procedure.

PFl Fugl Pump Test

1. Release fuel pressure. Remove cap from service valve on fuel rail. Connect fuel system pressure Gauge to service valve.

2. Turn ignition on. Activate fuel pump. If fuel pump pressure is at specification, fuel system is functioning properly.

3. If fuel pressure is not to specification, record pressure and remove gauge. Activate pump. Ensure no fuel leaks from service valve. Install
cap on service valve.

4. I fuel pressure is not to specification, install pressure gauge in fuel supply line between fuel tank and fuel filter at rear of vehicle. Activate
fuel pump.

5. Record pressure reading. If fuel pressure is 5 psi higher than the first pressure reading, replace fuel filter. If no change in pressure reading
is observed, gently squeeze fuel return hose. .

6. If fuel pressure increases, replace fuel pressure regulator. If no change in fuel pressure is ohserved, problem is plugged fuel pump filter
sock or defective fuel pump.



7. It fuel pressure is mare than specification, remove fuel return hose at rear of vehicle. Connect an extension hose to return hose. Place
hose in an approved container with at least a 2 gallon capacity.

8. Activate fuel pump. If fuel pressure is now within specification, check in-tank return fuel hose for kinking. Replace fuel tank assembly if in-
tank reservoir check valve or aspirator jet is plugged.

9. If fuel pressure is still more than specification, remove fuel return hose from pressure regulator. Connect a substitute hose to fuel
pressure regulator. Place other end of hose in an approved container,

10. Activate fuel pump. If fuel pressure is at specification, check for a restricted fuel line. If no change was observed, replace fuel pressure
regutator.

NOTE: Perform fuel pump test with fuel tank at least half full. Before disconnecting a fuel line during testing, repeat fuel pressure releass procedure.

Fue! Pressure Tests for HONDA/ACURA (typical)

chj_oz.. High fuel pressure may be present in fuel lines and component parts. Relieve pressure before attempting to open system for
testing or component replacement. DO NOT allow fuel to run onto engine or electrical parts, or allow an open flame in area while testing fue!
system components.

Basic diagnosis of fuel system shouid begin with determining fuel system pressure. If fuel pump fails to run, inspect power supply to main
relay. If all power supplies are present (i.e. battery, ignition and starter switch during cranking), perform functional test of main relay.

Relieving Fuel Pressure

mma.o<m negative battery cable. Loosen fuel tank filler cap. Place clean shop rag around fuel filter. Slowly loosen 6mm service bolt on top of
fuel filter (one complete turn} to relieve system pressure. Always replace washer under Bmm bolt after loosening.

Pressure Testing

1. Afier relieving fuel pressure, connect Fuel Pressure Gauge at 6mm service bolt location. Reconnect negative battery cable. Start engine
and note fuel pressure. If vehicle will not start, has spark, and no fuel pressure is evident, inspact fuel pump main relay.

2. Disconnect vacuum hose from pressure regulator and inspect for manifold vacuum. If vacuum is not present, check for restriction in
vacuum port or hose. Plug vacuum hose and note fuel gauge reading. Gauge reading should be 36-41 psi. Pressure should have risen -
slightly when vacuum hose was disconnected from pressure regulator.

3. If pressure is higher than specified, inspect for pinched or clogged fuel return line between fue! rail and fuel tank. If no problem is found in
fuel line, replace pressure regulaior.

4. If pressure is lower than specified, inspect for plugged fuel filter. If filter is not plugged, lightly pinch off fuel return line. If fuel pressure
does not rige, replace fuel pump. If fuel pressure does rise, replace pressure regulator.
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Fuel Pressure Tests for TOYOTA (typical)

CAUTION: High~fuel pressure may be present in fuel lines and component parts. Relieve pressure before attempting fo .Som: system for
testing or component replacement. DO NOT allow fuel to run onto engine or electrical parts, or allow an open flame in area while testing fuel
system componenis.

Fuel Pump Quick Test

1. Turnigrition on, with engine off. On all except Van, place jumper wire across “+B" and “FP” terminals of engine check connector in engine
compartment. On Van, place jumper wire across 2-wire fuel pump check connector {White/Black and Green wires) located under drivers
seat.

2. On all models, listen for fuel pump running sound. Feel for pressure in fuel line between filter and fuel rail. Turn ignition off. Remove
jumper wire. If fuel pump sound was present and fuel hose showed pressure, go to FUEL SYSTEM PRESSURE TEST.

3. If no pressure or fuel pump sound was present on all except Van, connect a jJumper wire from battery sources to “FP” terminal of engine
check connector. _

4. On all except Van, if fuel pump does not run or no pressure is felt in line, check for defective fuel pump. Check for open circuit between
engine check connector and fuel pump or poer fuel pump ground.
NOTE: All models use in-tank fuel pump. Fuel pump contains internal relief valve and check valve.

5. If fuel pump ran after batiery source as connected to "FP” terminal in step 3), check EFI main relay and relating wiring. Also check “EFI”
and “IGN” fuses.

Fuel System Pressure Test
MOTE: Before testing fuel pressure, check all fuel delivery and return lines for leaks.

1. Ensure battery is fully charged. Turn ignition off. On all except Pickup and 4Runner with 3VZ-E, place container or shop towel under cold
start injector. Slowly loosen cold start injector union bolt to relieve fuel pressure. Remove union bolt and 2 gaskets.

2. Install fuel pressure gauge to the cold start injector delivery pipe. Wipe off excess gas.

3. On all except Van, install jumper wire between engine check connector “FP” and “B” pins. On Van, place jumper wire across 2-wire fuel
pump check connector (White/Black and Green wires).

4. On all models, turn ignition on, with engine off. Measure fuel pressurse. Fuel prassure should he same as regulated pressure.



5. If fuel pressure is high, replace the fuel pressure regulator. If fuel pressure is low, check the following:
Fuel hoses and connections Fuel filter
Fuel pump Fuel pressure regulator

6. Remove jumper wire installed in step 3). Start engine and run for 2 minutes. Disconnect vacuum sensing hose from fuel pressure
regulator and plug hose end. Fuel pressure regulator is mounted on fuel rail.

NOTE: On Celica (38-GTE), Corolla (4A-GE), MR2, Pickup/4Runner, and Van it is necessary to allow sngine to idle for 2 minutes to stabilize
fuel pressure. These models are equipped with a fuel pressure-up system which temporarily increases fuel pressure after a hot start.
7. Measure regulated fuel pressure at idle speed.
8. With engine still idling, reconnect fuel pressure regulator sensing hose. Measure regulated pressure at idle.

9. If regulated pressure was not specified, check vacuum sensing hose and fuel pressure regulator. On models so equipped, check fuel
pressure-up system.

10. Stop engine. Note fuel pressure. Leave fuel pressure gauge attached to engine for at least 5 minutes.

11. Residual fuel pressure after 5 minutes should be at least 21 psi (1.5 kg/cm(2)). If pressure is not as specified check for leaking injectors,
fuel pressure regulator or bad check valve in fuel pump.

12. Relieve fuel system pressure. Remove fuel pressure gauge. Install cold start injector. Run engine and check for fuel leaks.

BOSCH fuel pressure tests (typical)

CAUTION: High fuel pressure may be present in fuel lines and component parts. Relieve pressure before attempting tc open sysfem for
testing or component replacement. DO NOT alfow fuel to run onto engine or efecirical parts, or allow an open flame in area while testing fuel
system componanis.

Fuel Pump Cireuit

Remove fuel tank cap. Turn ignition on and listen for fuel pump operating sound for approximately 2 seconds. If there is not sound, check
fuse, fuel pump relay, fuel pump and all electrical connections.

Visual Check

1. Remove air cleaner and check for any visible fuel leaks. Push airflow sensor plate down manually. Uniform resistance should be felt
throughout travel after slight amount of free travel. No binding should be felt when sensor plate is released.

2. Upward movement of sensor plate should be slow with slight resistance from control piston adjusting lever. No binding should be felt.
Push airflow sensor plate'down and hold briefly. Slight fuel seepage past control is acceptable.

9

geogqaoaaoaqauoquaaouane

Fuel Pressure test for CIS
NOTE: Control pfessure is measured with the valve open and system pressure is measured with the valve closed.

1. Install Fuel Pressure Gauge and Adapter between the fuel distributor test port and cold start valve. Ensure control lever is in the closed
position. Bleed excess air from system by cycling control valve with gauge upside down.

2. Using a jumper wire, connect terminals No. 30 and 87 on fuel pump relay. Open fuel pressure gauge control lever. Fuel pressure should
be within specification. If fuel pressure is low, perform fuel volume check. If fuel volume is okay, replace fuel pressure regulator.

3. If fuel pressure is above specification, remove return hose from pressure regulator and repeat test. Fuel pressure should be within
specification. If okay, check for restricted fuel return line. If pressure is incorrect, repface fuel pressure regulator.
Fuel Pressure test for L-JETRONIC
1. Install Fuel Pressure Gauge at fuel supply hose 3-way “T” connector. Turn ignition on.

2. With fuel pump operating, minimum pressure should be within specifications. If fuel pressure is incorrect, inspect for restricted fuel lines,
defective fuel pump or weak prassure regulator.
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ﬁ BASICTESTER

D G
.
-
A ... 3'f2" Gauge Head with dual readings — 0-145 psi & 0-1000 KPA AV ... Low Pressure/Vacuum Gauge with dual ﬁmmn___.._mm of
{10 Bar). Can be used for all tests. 0-15 psi & 0-30 inches of vacuum. Use for both Vacuum
D.............. Gauge Hose assembly with blow-down valve. Can be used tests on engine/fuel systems with adapter E, and where
on all tests between the gaugs and adapters. Provides a clean a pressure reading below 15 psi is needed.
and converient method of relieving pressure after testing, o G .............. CIS/TBI Test Hose — use when testing CIS or TBIL Systems
for a retest. Can also be used for observing steadiness and where in line connections are needed. Includes shut-off valve
volume of fuel. Simply put end of clear tubing into proper for both control & primary system pressure checks. We rec-
container and push the side button. ommend that the D Gauge Hose is used with CIS testing,
as most manufacturers require that all air be purged from
the tester when running tests.
Always make sure that the Q:__.nx couplers on all gauges, hoses, and fittings snap firmly into place with the locking sleeve in proper position.
11
TEST PORT ADAPTERS
D C B
1__ i
Small Schrader type test hose with .308 x 32 thread.
Common applications — Ford EFI,
B........ Large Schrader type test hose with /16 X 20 thread.
.Common applications include Chrysler, Jeep, and GM Test
Ports.

Always make sure that the quick couplers on all gauges, hoses, and fittings snap firmly into place with the locking sleeve in proper position.

12




IN LINE TESTING TBI g

i

S
g V- x 18" Male fitting (2 pc.)

ﬁ U — 16mm x 1.5 Male Tube nut (2)

ﬂu T-16mmx15 _.umBm_m Tube nut {2}

5

ﬂt UB — 14mm x 1.5 Male Tube nut (2)

- ﬂvv UA — 14mm x 1.5 Female Tube nut (2)

ﬂ UC- 14mm x 1.5 Piug

Common applications — GM TBl Systems e S _ Union — 5" x 18

Always make sure that the quick couplers on all gauges, hoses, and fittings snap firmly info place with the locking sleeve in proper position.

13
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IN LINE TESTING - SPECIAL CONNECTIONS

|

... Hair Pin Hose %" — Gommon Application — Ford EFI
W ..... Spring Lock Hose — Common Application — Ford CFI
XA ... Hair Pin Hose %" — Common Applications — GM, Chrysler

Always make sure that the quick couplers on all gauges, hoses, Fo.. Double Ended Barb Fitting — Common Applications — Where 5/15-%/
and fittings snap firmiy into place with the locking sleeve in proper fuel line hose can be entered for testing — AMC, Chrysler, w/TBI,
position. Fiat, GM w/Bosch L-Jetr, Jaguar, Mazda, Nissan, Puegot & Porsche

w/Bosch L-Jetr, Renault, Subaru, Triumph, and VW & Volvo w/Bosch

L-Jetr.
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END OF LINE, BANJO-FUEL BOLT ADAPTERS

s N - 6mm x 1.0 Thread

E - Single End Hose
Connection — "/a” x 3/s"

Q- 8mmx 1.0 Thread
P - 10mm x 1.0 Thread

Q- 12mm x 1.25 Thread

BT k- 12mm x 1.5 Thread

mm RA - 14mm x 1.50 Thread

Common Applications — Older Port Systems with hose
connection, and where rubber hose fuei lines from
/4"-3/s” can be accessed. Also can be used to access

vacuum lines.

Fue! Bolt Common Applications — Accura, Honda,
Hyundai, Mazda, Suzuki, Toyota.

5

Always make sure that the quick couplers on all gauges, hoses, and fittings snap firmly into place with the locking sleeve in proper position.
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==

g L —10mm x 1.0 Female
IS, HA — 8mm x 1.0 Female Long

? K —12mm x 1.5 Swivel Female (2 pc.)
emafles KC - /s BSPT Swivel M & F

T
L= 3
L&
|

W —
L= ]

M — 8mm x 1.0 Male (2 pc.)

e

H- 8mm x 1.0 Male long
I —10mm x 1.0 Male

J —8mm x 1.0 Female

m* A — 14mm x 1.5 Swivel M & F

KB — 18mm x 1.5 Swivel M & F

Common Applications — Audi, BMW, Mercedes, Puegot, Porshe, Saab, VW, Volvo w/CIS, CISE, or K:Jetronic systems.
Always make sure that the quick couplers on all gauges, hoses, and fittings snap firmly into place with the locking sleeve in proper homﬁoa.



