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Playing In the Dirt
One of our customers has a 2004 Ford F-150
4x4 pickup with a 5.4L engine. He complains
that during trips to the filling station, fuel can be
added to the tank only very slowly. The closer
the tank gets to “full,” the harder it becomes to
add more. Fuel backs up in the filler neck and
the pump nozzle repeatedly shuts off. To prevent
this, fuel has to be added so slowly that it can
take up to 30 minutes to completely fill the tank.
This has happened repeatedly and at several dif-
ferent filling stations, so I don’t think it’s due to
a problem with the pump hose or nozzle. The
vehicle runs okay otherwise and doesn’t spit fuel
out of the filler neck when the gas cap is re-
moved. How does the fuel tank vent? Is there a
check valve or something else in the evaporative
emissions system that is stuck?

John Schlund
Cleveland, OH

Like many late-model vehicles, the F-150 in-
cludes an on-board refueling vapor recovery
(ORVR) system as part of its evaporative emis-

sions system. The
ORVR system cap-
tures fuel vapors dur-
ing refueling and
keeps them from be-
ing forced out of the
tank and into the at-
mosphere via the
filler neck. It sounds
like fuel vapor is
building up in the
filler neck, an indica-
tion to the pump noz-
zle that the tank is
nearly full. But in this
case, the tank is still a
long way from full.
The nozzle senses the
vapor pressure in the
filler neck and clicks
off, so no more fuel

can be added until the nozzle handle is reset.
The click-off, reset, click-off sequence must be
repeated many times to fill the tank.

Let’s take a look at how the evaporative
emissions system works, so we can figure out
what’s keeping the tank from filling properly.

As fuel enters the tank, it displaces fuel vapors,
which have to have somewhere to go. The fuel va-
por vent (FVV) valve assembly is mounted on top
of the fuel tank. The head portion of the assembly
prevents the tank from overfilling during refuel-
ing. The assembly also has a spring float, which
prevents liquid fuel from entering the vapor deliv-
ery system under severe handling or vehicle
rollover conditions. In the upright position, the
open bottom of the float will lift and shut off the
orifice. Under severe handling conditions, the
spring will push the float closed when the vehicle
angle allows liquid fuel to reach the orifice. In a
rollover condition, the weight of the open-bottom
float and spring pressure will close the orifice.

The fuel filler pipe check valve is an integral
part of the fuel filler pipe and prevents liquid 
fuel from reentering the filler pipe from the 
fuel tank during refueling or rollover conditions.
The fill limit vent valve (FLVV) is mounted on
top of the fuel tank. Its main orifice allows fuel
vapor to route to the carbon canister(s) during
refueling. This orifice is also controlled by a
float. When the tank is full, the flow of vapor is
stopped to prevent the tank from overfilling.

Fuel vapors from the fuel tank are stored in
the evap canister. When the engine is running,
the PCM operates the evap canister purge valve
to control the flow of fuel vapors from the evap
canister to the intake manifold. The evap canister
purge valve is normally closed. The canister vent
solenoid is normally open, and is closed only
when the evap system is undergoing a leak check
monitor. A vent valve that’s stuck closed will
cause refueling problems. And lastly, the evap
dust separator is mounted downstream from the
canister vent solenoid. Its job is to keep dust and
dirt particles out of the evap system.

Begin your diagnosis with a visual inspection

Karl
Seyfert

Spending a few moments to determine how a vehicle is

actually used can shave an equal or greater amount off

your diagnostic time. Some drivers really do go off-roading.

kseyfert@motor.com
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Evap components don’t normally require rou-
tine maintenance attention. But their poten-
tially vulnerable undervehicle locations may
expose them to unintentional damage or
compromised operation. Check them careful-
ly if abnormal fuel system behavior occurs.



6 August 2006

Trouble Shooter

of the evap system. Look for any mis-
routed, kinked or obstructed system
hoses. Any restriction will cause prob-
lems during refueling. Depending on
how the truck is used, the undercar-
riage and the evap components may
have been exposed to some abuse.
Look for damaged components as well.

Many Ford trucks also have a fuel va-
por vent hose that passes through the
filler neck, in a tube-within-a-tube
arrangement. During refueling, the fuel
goes through the filler neck’s inner tube
and displaced vapor vents pass through
the outer tube. The inner tube may sep-
arate and fall into the outer tube. This
causes the entire tube to fill with fuel
during refueling and the displaced va-
pors have nowhere to go. Fuel then
must be added very slowly so incoming
fuel can share the passage with outgo-
ing vapors. The filler neck is one piece
and must be replaced as an assembly.

You mentioned that the truck was a
4x4 model. Some drivers actually take
these vehicles off-road, and large accu-

mulations of dirt and mud on the under-
carriage are not unheard of. Locate the
evap dust separator mentioned above.
It’s part of the evap vent solenoid and
should be located toward the rear of the
undercarriage, above the axle. If the sep-
arator’s charcoal filter has become
clogged with dirt or packed solid with
mud, the evap system won’t be able to
breathe and refueling will be impaired,
even though the evap vent valve is open.
Clean the filter and dust separator or re-
place the components as necessary. If the
vehicle is regularly operated under mud-
dy conditions, you might consider relo-
cating the assembly or shielding it to pre-
vent further clogging. 
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Tough Problem? 
Write to Trouble Shooter, MOTOR Mag-

azine, 50 Charles Lindbergh Blvd.,

Suite 100, Uniondale, NY 11553. Or
you can fax to 216-651-3016, or e-mail
kseyfert@motor.com. Please include
your work number.
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