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E85 Kit Components
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Why Did My Kit Come With The Male Connectors Unattached ?

The Harness on your White Lightning Conversion Kit has been shipped to you with the male connector unattached. The
reason for this is that there are many variations that the Vehldaufacturer hasised toconfigurethe polarity of the fuel
injectors. We have seen these variations on same year, make and wetuek'swith the same V.I.N. and engine size.

This is a very simple procedure and requires no mechanical skills or expensive equipment. You will notice that when you
view all of youtd S K A f@el irf§e@térs on your engine that there are two wires per fuel injector.

One wire is constant power that is delivered by the key on ignition switch power. This wire is always the same color as the
power wire on all the other fuel injectors. Your first step is to find the common colored wire orgySUK A f@et irjetars.
All fuel injectiorsystemsause a common colored wire for power and a multi colored wire for ground pulse.

We then recommend that you plug the empty male connector into#h® K A f@rbaf® ©odinector with no wire attached.
Follow the common colored fuel injector wire ( power 12V+ ) through the connector and then mark the cavity in order to
insert the black wire male terminal so it will then mate with the common colored wire of the fuel injector power source.
After you have achievetthis, you can then insert thenulti-coloredwires into the neighboring cavity in the male connector.

Black Wire :

Our Black wire on the E85 kit is
to be inserted into the male

connector cavity that matches Multi-coloredwire:

AL / i TheMulti-coloredwire is to be

@S K A didindl@einale . . h |
harness. Remember the power msgrted Into the male _connector
: cavity that matches with the

wire1s the common colored @S K A dbiginal@rdund pulse wire.
wire of the two wires seen on

yourvehicle'soriginal fuel

injector harness connector.

Diagraml.2
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Male Connector EV6

Why Did My Kit Come With The Male Connectors Unattached ?

The Harness on your White Lightning Conversion Kit has been shipped to you with the male connector unattached. The
reason for this is that there are many variations that the Velaaufacturerhas used to configured the polarity of the
fuel injectors. We have seen these variations on same year, make and vebdge'svith the same V.I.N. and engine size.

This is a very simple procedure and requires no mechanical skills or expensive equipment. You will notice that when you
view all of youtd S K A f@el irf§e@térs on your engine that there are two wires per fuel injector.

One wire is constant power that is delivered by the key on ignition switch power. This wire is always the same color as the
power wire on all the other fuel injectors. Your first step is to find the common colored wire orvgbigle'sfuel injectors.
All fuel injection system use a common colored wire for power and a multi colored wire for ground pulse.

We then recommend that you plug the empty male connector into#h® K A f@rbaf® ©odinector with no wire attached.
Follow the common colored fuel injector wire ( power 12V+ ) through the connector and then mark the cavity in order to
insert theRedwire male terminal so it will then mate with the common colored wire of the fuel injector p@warce. After
you have achievethis, you can then insert thenulti-coloredwires into the neighboring cavity in the male connector.

RedWire :

OurEV6 Red wiren the E85
kit is to be inserted into the

male connector cavity that Multi-coloredwire:

matches the power wire on . o
N FE TheMulti-coloredwire i
thed S K A @ifitaliemale he ut_cooed e is to be
inserted into the male connector

harmness. Remember the power cavity that matches with the

w!re is the commpn colored @S K A dbiginal@rdund pulse wire.
wire of the two wires seen on

your@ S K A dbiginalual
injector harness connector.

Diagraml.3

10/25/2008 Copyright 200&pertechAutomotive Inc.



Potentiometer Adjustment

Potentiometer:

This adjustment has the ability

to control the extra amount of

fuel delivered from our circuit

board. Our device is shipped in

LI2aAldAz2y ané 6KAOK Aa Fdz f @
counterclockwisein a

horizontal position. In this

position, thedevice will allow

no additional increase and will

Diagraml.4

CerL“t Board . use the OEM injector pulse
Allows O.E.M. signal to pass fromthe O EEMi. We have
through unaltered and then found that mostvehicle's
deliverss RRA G A 2§ I 2 NJa LJdzt a S operate best at half or

extra shot of fueto the fuel position5. Thiscan be seen
injectors. The amount of extra ; whenscrewdriverslot is

horizontal.
After you have connectedll connectors and
installed unit to vehicle and are sure that the
vehicle runs as it did before the installation,
you can then move potentiometer from the
fully counter clockwise (Horizontal position)
the halfway vertical position #5.

fuel delivered depends on the
setting of the potentiometer .
Position 0 or full counter
clockwise will deliver no
addition pulse. Position 10 or
full clockwise will deliver 27%
additional pulse.

Diagraml.5
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Fuel Injector Schematic
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Diagraml.6

Male Connectors

All injectors have constan®\V/+ power with key on engine running or not.
It is imperative that thé8LACK male (input ) White Lightning connector
matches thel2V+ power of the original@ S K A OEMSF@raale Fuel Injector
connector.

The Male White Lightning connectorastical. This male connector delivers
power from the injector circuit to the WL circuit board. And allows the E.C.M.
ground signal to pass through the proper channels within the circuit board
that delivers the extra pulse.

If this is installedimproperly, thefuel injector will not operate resulting in a
GOKSO]1 Sy3aiaySé¢ tA3aAKID

All WLBLACK 12V+ male wire and Ground terminals must match the

original OEM connector Wires.

12\V/+Source

Note: Key on engine off or key on engine running will supply power to the
fuel injectors.

12V+Source to Injectors

Note: All power wires oryour injectorshave the same color wires
( with a Black Stripe). Thalack wiresof the White Lightning male
connector must connect with the common colored wires as deene,

with black tracer. ANehicle'swill have a common colored wire on all
injectors this is the 2V+ power wire.

Pulse Source.c.M. Ground)

Note: All ground pulse wires are always different colors

Brown, Red, Blue, . This is the ground signal thatrisrouted through
the circuit board and actually gives the secondary pulse.

—————————————————————————————— a&opynghtZOOSIXpenech/MﬂonmnweInc



Why Fuel Injection

For most of the existence of the internal combustion engine, the carburetor has been the device that
supplied fuel to the engine. On many other machines, such as lawnmowers and chainsaws, it still is. But a
the automobile evolved, the carburetor became more and more complicated trying to handle all of the
operating requirements.

In order to meetemissiongequirements, catalytic converters were introduced. Very careful control of the
air-to-fuel ratio was required for the catalytic converter to be effective. Oxygen sensors monitor the
amount of oxygen in the exhaust, and tergine control unit (ECU) uses this information to adjust the air
to-fuel ratio in realtime. This is calledosed loop control -- it was not feasible to achieve this control with
carburetors. There was a brief period of electrically controlled carburetors before fuel injection systems
took over, but these electric&d I Nder@ &ven more complicated than the purely mechanical ones.

At first, carburetors were replaced withrottle body fuel injection systems (also known asingle point or
central fuel injection systems) that incorporated electrically controlled firglector valves into the

throttle body. These were almost a bait replacement for the carburetor, so the automakers didn't have
to make any drastic changes to their engine designs.

Gradually, as new engines were designed, throttle body fuel injection was replacedltiport fuel

injection (also known agort, multi-point or sequential fuel injection). These systems have a fuel injector

for each cylinder, usually located so that they spray right at the intake valve. These systems provide more
accurate fuel metering and quicker response.

The gas pedal in your car is connected tottm@ttle valve -- this is the valve that regulates how much air
enters the engine. So the gas pedal is really the air pedal.

Spark Timing
Spark timing is controlled in the same fashion as is the mixture, except that the map entries control the
spark timing. This allows for spark timing that varies with engine load and provides an extremely
I R2dzadlFotS aLIN)] GAYAY3I bOdzNIIS d¢
A The White Lightning Kit can only be installed on fuel injected engines



Fuel Injection 101

Modern electronic fuel injection consists essentially of a pressurized fuel source (Fuel Pump), a solenoid valve

( Fuel Injector) and an electronic controller (E.C.M.). The amount of fuel delivered to the engine is determined by
the amount of time that the fuel injector is open. It is up to the electronic controller to determine the engine's
fuel needs and tell the fuel injector when to open and when to close.

The amount of time that the injector is open is called the fuel pulse width or fuel duty cycle.

Fuel is picked up from the fuel tank through a supply line. The fuel is passed through a fuel filter and delivered to
the fuel pump. A positive displacement electric fuel pump then pressurizes the fuel. The pressurized fuel circulate
to the fuel injectors, then goes to the fuel pressure regulator. The pressure regulator returns fuel to the fuel tank
via the fuel return line as required to maintain at a constant pressure the fuel supplied to the injectors. The
constant flow of fuel provides cooling to the fuel pump and clears any tendency for vapor lock in the fuel system.
The E.C.M. determines which cylinder is breathing, and fires the injectors to provide fuel to that cylinder. Since the
E.C.M. knows which cylinder is breathing, the mixture for each cylinder can be individually adjusted. Injecting fuel
only when the intake valve is open eliminates fpetldlingin the intake tract and provides crisp response and

good fuel atomization.

Spark Timing
Spark timing is controlled in the same fashion as is the mixture, except that the map entries control the spark
timing. This allows for spark timing that varies with engine load and provides an extremely adjustable spark timing
b OdzNIS ¢

A With the White Lightning Kit installed the first ground signal from the E.C.M. is allowed to pass unaltered through
the White Lightning circuit board. The circuit board then generates a second ground pulse firing the injector an
additional time which in turns adds more fuel for proper engine performance on e85.

10/25/2008 Copyright 2008 Xpertech Automotive Inc.



Fuel System components

Diagraml.7 '

E85 performs in much the same way that gasoline does and actually surpasses gasoline in key performance categories.
Your vehicle will run cleaner, cooler, and stronger on E85 and will increase the engine life and fuel system components
on your vehicle.
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Fuel Injector Example

Diagraml.8

Fuel Inlet
Terminal
Coll
Controller
Housing
Pintle
Pintle Seat
Nozzle

N OhRWNE

When a fuel injector

is energized the coil

becomes a magnet

which pulls thePintle

off the seat and allows

Pressurized fuel to Spray

into the combustion

Chamber.

GaAK2gYy KSNB Ay AGQ

The Fuel Pump supplies pressure to the
Fuel Injectors. When a fuel injector is
energized it will release the pressurized
fuel into the combustion chamber.
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Pressure limiter

Diagraml.9
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Fuel Pumps
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Fuel Pump Operation

TheFuel Pump supplies pressure to the Fuel Injectors. When a fuel injeetoerngized,it will
release the pressurized fuel into the combustion chamber.

Usually the Fuel Pump is located inside or near the fuel tank, the fuel pump's job is twofold:
1) To push fuel from the tank to the injectors.

2) To create sufficient pressure so the injectors will deliver the correct amount of fuel under
all operating conditions.

The pressure developed by the pump, as well as the volume of fuel it floust, meetthe vehicle
Y Iy dzF I Ol dzNB NXveendiiB fedpkniicd, Scgriordy emissions will suffer.

The amount of fuel pressure required for a given application will vary depending on the type of
injection system. The differences may not seem like much, but a few pounds of fuel preaswae
significant impact on engine performance and emissions.

Most Fuel Pumps have two fuel filters, a strainer filter at the bottom of the fuel pump module
inside the fuetank andone exterior filter before the Fuel Rail.

Both filters are designed for extended service. They do not require normal scheduled maintenance
Filters should only be replaced if a diagnostic procedure indicates to do so.

Werecommend aone time fueffilter change after the firs600- 1000
milesofusingdy p= 2y @OSKAOf SQa YIRS 0S7T2



Theory and Operation

A fuel injector has 12V + at all times when ttahicle'signition is turned on . Theehicle’'sECU (Electronic
Control Module) then triggers ground pulse signals to actuate the internal magnetic coil which then lift
the pintle to be liftedoff its seat allowing the pressurizédel to spray into the intake chamber.

When we attach theleviceinline with the fuelinjectors,what we are actually doing is allowing the first
ground signal from the E.C.M. to pass through the circuit board to the fuel injectors, then inseconds
we tag that signal and give an additional pulse.

The amount of extra duty cycle or (fuel injectar time) that we give is controlled by timicro-chipon
the circuit board. The circuit board actually triggers an additignalind signal that then actuates the fuel
injector a second time. The waveform pattern would Idlo& sameonly smaller than the original signal.

An automotiveengineerwould see two inductive fuel injector waveform spikes on an oscilloscope.
Waveform Ain the photo below would be the original wave form pattern the original stock E.C.M. and
the second waveform pattern would be ground pulse generated by the White Lightning Flex Fuel
Conversion System. Every OBD 2 computer has the ability to adjust for rich conditions created by oul
device when using gasolind/aveform Bin the Photo below is an original unmodified example of a fuel
injector without a Conversion system installed.

The second pulse would be a percentage of the first original signal. Our circuit board is essentially a
ground signal generator triggered by the reference pulses from the ECU to the fuel infeataircuit
boardis a4 channel board with one ground pulse input freehicle’'sECU and one ground pulse output
to the fuel injector.Our power to the board is supplied by only one of the constant power wires tbrte
fuel injector. Our ground to the board is supplied from batteapleor engine groundWhen vehicle'«ey

is turned on, circuiboard issupplied powefrom our wiring harness. With power supplied to circuit boarc
our "ground pulse generator” (Circuit Board) is now activated.

The secondargroundsignal we give depends on the amount of increase that we selected from the
potentiometer on the circuit board. Our potentiometer has marking® QfL0; thisrangewould give us a
maximum in fullclockwiseposition of 27% increase of the original computer signal and a minimu6?’ of
or no additional signal in full counter clockwise position.



Theory and operation

Diagram
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Trouble Shooting

Check Engine Light Generic Scaifool
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Sensors and Controllers
Inputs/outputs

Theatde Air

o O s Hw%
$pead Comtrol)

Pump

vel Infectors
Diagram2.4 ? o

The FCM's job is to manaﬂ: the powertrain. This includes the engine's ignition system, fuel injection eystem and
emiegion contrels. The PCM receives input frorm a wide variety of sensors and switchas.

10/25/2008 Copyright 2008 Xpertech Automotive Inc.




OBD I

EMISSIONS AND OBD Il

A

With computerized engine control systems, it doesn't take much of a sensor input problem
to adversely affect drive ability and emissions. A sluggish O2 sensor, a defective coolant sensor thi
always stays cold, a throttle position sensor that has a dead spot, an airflow sensor that isn't
reading accurately, etc., can all hurt performance, fuel economy and emissions

In an attempt to ratchet up the setfiagnostic capability of PCMs, the California Air
Resources Board developed a "next generation" onboard diagnostic system called OBD II. "OBD" i
an acronym for "On Board Diagnostios. K & Laé2" s@Anbklfor "secondeneration system."

OBD Il first appeared in 1994, and it has been required on all cars and light trucks since 1996. OBI
was then Federally mandated and adopted by the EPA

Unlike earlier onboard diagnostic systems that set a diagnostic trouble code only when a
sensor failed or read out of range, OBD Il monitors most engine functions while the vehicle is being
driven. It is designed to detect almost any problem that can cause emissions to exceed the federal
limit by 1.5 times.

OBD Il is extremely sensitive. Some say it is overly sensitive because the vehicle
manufacturers have been overly cautious in setting trigger points below the 1.5 threshold to reduce
the risk of expensive emission recalls. As a result, s@hile'smay not actually have an
emissions problem when the Check Engine light is on. Nevertheless, the problem should always b
investigated to determine the cause.

Our rule atWhite Lightning, LL@ to automatically assume thatant OKS O1 Sy

light seen after installation is directly related to the White Lightning Kit. These isstaas
be easily solved over the telephonand or thistechnical service manual.

10/25/2008 Copyright 2008 Xpertech Automotive Inc.



Check Engme Light

The codes listed in this section could be set by other conditions, for this training manual they
should be assumed that the vehicle was running properly before installation of the White Lightning
Kit and the installation of the White Lightning Kit has caused them. These trouble codes can be
easily repaired with a simple phogall. Thesare the only codethat we have recorded in our 5
years of business operations.

Thed OKS O] S ysHasigrted to dlekt Bh&driver when an emissions or sensor problem
occurs. Depending on how the system is configured and the nature of the problem, the lamp may
come on and go off, remain on continuouslyflash,all of which can be very confusing because

you have no way of knowing what the light means. Is it a serious problem @rEwein ithe engine
seems to be running okayoushould you never ignore tteO K S O lighty 3 A vy S €

To address this issue, AutoZg@aito partsstores) recenthyannounced a nationwide "Check Engine
Light Program" for its stores. When a motoristhas & K S O li§hyoR, he/caretake his vehicle
to an AutoZone store for BREE DIAGNOSKsstore employee plugs a code reader or basic scan
tool into the vehicle's diagnostic connector and reads out the code. In theory, this provides a
diagnosis so the appropriate part(s) can be replaced.

Unfortunately, it's not as simple as it sounds. A trouble code is only a statting,It's not the final
diagnosis. Somebody still has to check out the various components in the affected circuit to
determine exactly what is causing the problem. Jumping to conclusions often results in a faulty
diagnosis.

For example, let's say a vehicle has an OBD Il code for: A MISFIRE CONDITION

code P0O300 (more than one cylinder) or single codes P0301,P0302,P0303,P0304,P0305,P0306,

t nontTXtnonyItnondpItnomMnItnomMMIt ioMH® ¢CKSAS (
[AGKOGYAYy3IE YIES O02yySOG2NE 2NJ AG YAIKG AYRAC



OBD Il Codes
P0300/P0310-P0312

Unfortunately, it's not as simple as it sounds. A trouble code is only a
starting place. It's not the final diagnosis. Somebody still has to check out
the various components in the affected circuit to determine exactly what
IS causing the problem.

Harder to diagnose are misfire codes. OBD Il can detect misfires in
individual cylinders as well as random misfires. If it generates a misfire
code for a single cylinder (say P0O301 for the #1 cylinder), tells you the
cylinder is misfiring not why.

When we see these codes it is usually a connector not plugged in properl
or that the male connector was assembled improperly.

A random misfire code (P0300) is even harder to diagnose. A random
misfire means that there are more than one cylinder with a poor
connection. This is usually due to improper assembly of the male
connectors or more than one connectors are not seated on the fuel
Injector properly.
Aa OK S O lighytlaiMlgskes will signify that there is a misfire condition
on mostvehicle's.



OBD Il Codes
o P0171/P0174

Systemloo Lean (Bank 1 and Bank 2)

What does that mean?
Basically this means that an oxygen sensor in bank 1 or bank 2 detected a lean condition (to
much oxygen in the exhaust). On V6/V8/V10/V12 engines, Bank 1 is the side of the engine
that has cylinder #1.
An inline 4 cylinder ané cylinder engine have only one bank. The E.C.M. will show code for
Bank1 only

Symptoms
You will more than likely not notice any drivability problems, although there may be
symptoms such as a lack of power, detonation (spark knock), and/or a hesitation/surge on
acceleration.

Causes
A code P0171/P0174 may mean that the following has happened:.
Not enough fuel: Potentiometer sébo low

Solutions
Pull back waterproof boot anddjust the potentiometer to a higher setting. Using a one step
increase from factory setting number 5 to setting number 6.
Onvehicle'solder than 1998 check for a dirty fuel filter and proper fuel pressure usually seen
after 600- 1000 miles of driving on E85. Ethanol can break loose debrigahice'sfuel
system left from gasoline deposits.

There is a sweet spot for akehicle’'s90% of allvehicle'srun fine in position # 5



OBD Il Codes
P0172/P0175

SystemToo Rich (Bank 1 Bank 2)

What does that mean?
Basically this means that an oxygen sensd@ankl or Bank2 detected a rich
condition (too much fuel in the exhaust). On V6/V8/V10/V12 engines, Bank 1 is
the side of the engine that has cylinder #1.
Aninline 4 cylinder and cylinder engine have only one bank. E.C.M. will show
code forBank1 only.

Symptoms
You will more than likely not notice any drivability problems, although there may be
symptoms such as a misfire.

Causes
A code P0172/P0175 means that the following has happened:

Too much fuelPotentiometer setoo high

Solutions

Adjust potentiometer from the factory setting of 5 to a lower position using one step
down to position 4.

A There is a sweet spot for akhicle's90% of allehicle'srun fine in position # 5



