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DISCLAIMER

This book is sold for research and/or experimental
purposes only. Therefore the results, which will vary
according to the user’s knowledge and expertise, should be
considered strictly experimental.

George Wiseman, his associates and/or distributors,
assume no responsibility for damage or injury due to the
reader’s use or misuse of information or instructions
presented herein.

Although care is taken to present accurate information:

“If we knew what would happen, it wouldn’t be an
experiment.” Therefore, the author will not retroactively
inform or reimburse buyers if (when) there are corrections
or updates to this book. Contact Eagle-Research for the
latest developments.

If the conditions outlined in the proceeding paragraphs are
not acceptable, the buyer will return the book immediately
to the seller, for a full refund.

WORK IN PROGRESS

Eagle-Research is a research and development
organization dedicated to finding the best possible energy
solutions.

Because the nature of research and development is an
evolving process, we are continually improving on the
technologies we are working with.

Though we’re proud of our commitment to constant and
never-ending improvement, we do recognize there is an
unfortunate side-effect: Our ‘best’ today will pale in
comparison to our ‘best’ tomorrow.

At any given date, the Eagle-Research discoveries, which
are distributed in the form of web information; books; videos
or devices, are at varying stages of development.
Therefore, by the time our most

up-to-date ‘best’ can be compiled, organized, produced &
distributed, we've already improved upon the information.
We're working as fast as we can.

STAGES OF DEVELOPMENT OF
EAGLE-RESEARCH PROJECTS
1. Concept: | think | have an idea!
2. Research Assistant: compiled research to develop a
working theory
3. Theory: explore research to develop proof of concept
experiments
4. Proof of Concept: hands-on; try methods to make
design of prototype possible
5. Initial Prototype Design: to begin experimental prototype
6. Practical spinoff: useful technology developed that is
not the main line of research
7. Experimental Prototype: working experiments; proof of
technology
8. How-To manual: comprehensive instructions
9. Kit: assembly of parts
10. Device: including operation manual
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GLOSSARY
Words that are preceded by & are defined here.

02 = oxygen

astable = repeats itself

CET = Combustion Enhancement Technology

DPDT = double pole, double throw switch

hard wire = solder

IC = integrated chip

lean (er) (est) = less fuel or too little fuel

LED = light emitting diode

mH = mill Henry

mYV = milliVolts

nF = nano-farad

NOx = Oxides of Nitrogen (NOx). Oxides of
Nitrogen are created anytime you heat air
(which is a mixture of oxygen and nitrogen)
over 2100 degrees F.

OEM = original equipment manufacturer

pin-out = pin numbering system on chip

rich (en) (er) = more fuel or too much fuel

ten turn = 10 full revolutions

twenty turn = 20 full revolutions (greater

refinement than a ten turn)

uF = micro-farad

voltage offset = voltage added to oxygen
sensor signal

SYMBOLS

(1) Eagle-Research innovation

BOOK LEVEL 8

This level 8 how-to book provides a list of
standard tools and parts with suggested stock
numbers. However, knowledgeable enthusiasts
are encouraged to make use of appropriate
substitute tools and parts.

TOOLS

Neither Eagle-Research nor George Wiseman
have any affiliation with Radio Shack or any
other component supplier. Stock numbers
(#xxx-xxxx) are provided, simply, to assist you
in your endeavors.

O Getting Started in Electronics 276-5003A

O drill (Dremmel preferred)

O Drill Bits 1/8” and 1/16”

O experimenter’s board, #276-175

O glue gun

O hemostat

O high impedance multimeter #22-174 -
measuring at least 0-20 volts DC and
40,000 Ohms - the ability to read capacitance
& inductance is a great asset

O set of small screwdrivers

O side cutter

O soldering iron

O soldering iron stand

O wire stripper

PARTS

O | x #555 8-pin timer chip #276-1718

O 1 x 8-pin chip socket (for a #555) #276-1995

O 1 x 7812 voltage regulator in a TO-220 AB
case (Future Electronics)

O 1 x 20-turn (200k ohm) potentiometer

O 1 amp diode, #276-1103

O 4 pin connector, #274-8002

O Box, #270-18010 (for EFIE circuit)

O Bridge Rectifier, #276-1161 or #276-1152
- 1 amp at 200 volts

0 Capacitor, (for C3), 470 mfd @ 35V,
#272-1018

o Capacitor Pak, #272-801

8 Circuit board # 276-159

O Glue Sticks (glue gun)

0 ] green LED, #276-022

B 1 red LED, #276-041

O Resistor Pak

O roll of solder

O Switch I, DPDT, #275-663

O Wire, #278-50X (circuit assembly)

O Wire, #278-1304 (EFIE leads)

T Options

These components are based on transformer

options.

O T50110 (Option 1, Rhombus Industries)

O Magnet wire, #278-1345 (for making a
transformer - Option 2)

O Plastic Sewing Bobbin (Option 2)

O Induction Pak, #273-1601 (Option 3)

Costs quoted, throughout this book, are based
on year of publication rates.



The Electronic Fuel Injection
Enhancer (EFIE, pronounced
Ee-Fy) (T) is not a fuel saver, in and
of itself. Yet, it is likely the greatest
enhancement to be invented for fuel
savers in recent history. The EFIE
allows fuel savers to work on Fuel
Injected engines.

Most modern fuel systems use an
oxygen sensor to infer the air :fuel
ratio of the engine.

Believe it or not, the design of oxygen
sensor feedback actually prevents
efficient combustion!

Increasing the combustion efficiency
of an engine increases the exhaust
oxygen percentage because:

« the engine uses less fuel for the
same volume of air;

« more oxygen is free because the
engine produces less carbon
monoxide and;

* less oxides of nitrogen form.

The increased oxygen content in the
exhaust is ‘read’ by the computer to
be a ®lean mixture in the engine.
The computer then adds extra fuel to
bring the pollution back to ‘normal’.

Solving this problem led to the
research and eventual development of
a simple electronic circuit that can be
completely built with parts from a
neighborhood electronic outlet. We
named this circuit - EFIE.

The EFIE allows you to add a
‘floating #voltage offset’, in series
with the oxygen sensor, so the fuel
computer thinks the mixture is richer
than it really is. That way, you can
compensate for increased exhaust
oxygen caused by increased
combustion efficiency.

Applying the EFIE, is like adding a
little battery in-series with the oxygen
sensor. This ‘battery’ is powered by
the vehicle. Therefore, it will never
fade or go dead. It is completely
adjustable to a few millivolts for
optimal custom tuning.

The result: your vehicle’s computer is
entirely unaware that the oxygen
content of the exhaust has increased.

The EFIE is designed to work with
water injection and HyCO 2A (1)
technology, but it's use is much
greater than that. This How-To book
is for anyone who wants to take
advantage of any combustion
enhancement on a fuel injected
engine.

A sample test, of over 11,000 miles,
with the Magnetizer (CET) on a fuel
injected Saab, proves the EFIE
technology.

Before the EFIE was installed, the
Saab lost mileage (15%) when the
Magnetizer was applied. This is a
typical response of a fuel injection's
® 02 sensor feedback to a combustion
enhancement device.

After the EFIE was installed (in
addition to the Magnetizer), the
Saab's net mileage was increased to
15% over it's original mileage.

The 1978 Saab (above) with Bosch
mechanical fuel injection and
Lambda oxygen sensor feedback, was
combined with the Magnetizer fuel
saver system (which conditions fuel
and radiator fluid) and the EFIE.

Testing by a SAAB mechanic showed
that the EFIE did not affect the Saab's
fuel computer's performance. In
other words, the computer took the
modified oxygen sensor input without
any problems and modified the fuel
injector output as it should.

The EFIE will not void any vehicle
warrantee.

It is against federal law for any
vehicle manufacturer to void the
warrantee simply because the
customer installed any kind of after-
market device.

Further, if the vehicle has problems
and the vehicle manufacturer (or
representative) wants to blame the
after-market device, the onus is on
the vehicle manufacturer to prove that
the after-market device caused the
problem.

Of course, the vehicle manufacturer’s
warrantee does not cover an after-
market device.

Vehicle's
Computer
Performance
By Knowing
How 1t Thinks

The computer is designed by the
factory to assume that a certain
readout of the oxygen sensor (.5 volt
or 500 millivolts) means the engine
has a correct air:fuel mixture. The
factory setting is correct, as long as
the engine is totally € OEM.

Oxygen sensors generate a voltage
signal due to the difference of oxygen
on the inside and outside of the
exhaust pipe. We've seen oxygen
sensors go up to 1.9VDC and as low
as -2VDC. They are calibrated to
suppose that 0.5VDC is equal to the
14.7:1 air:fuel ratio.

The oxygen sensor does not tell the
computer the actual air:fuel ratio.
The computer infers the air:fuel ratio

Manual / www.eagle-research.com 1



based on it's set internal parameters
and the oxygen sensor reading.

Burning the fuel more efficiently,
causes the oxygen content in the
exhaust to rise an average of 2%.
This is the oxygen that didn't form
carbon monoxide and oxides of
nitrogen. The carbon dioxide goes
up a bit and the hydrocarbons drop
off by at least half.

The electronic feedback fuel injection
computer can't imagine that a higher
oxygen content is possibie with
complete combustion. It figures the
fuel mixture is lean and signals the
injectors to richen the mixture in order
to bring the oxygen content back
down.

Fig. 1

Oxygen sensors are very accurate in
a very limited range. They must also
be heated to at least 600° F to read
accurately. Temperatures under
700° F will cause the sensor to
carbon up quickly.

Exhaust temperatures, at idle, tend to
be lower than 800° F, so oxygen
sensor readouts can't be trusted. You
may have to shut down your € CET
device at idle. Alternatively, you can
buy a heated (three wire) oxygen
sensor. We've had extremely good
results with heated oxygen sensors.

The 14.7:1 air:fuel ratio that is
considered ideal is really a pollution
compromise. Don't be fooled, it is not
the most efficient burn ratio. It just
hovers on flooding to prevent the
mixture from heating up. Heat is very
important here, because it is heat that
creates the Oxides of Nitrogen
(&NOx). Oxides of Nitrogen are
created anytime you heat air over
2100° F. So if you control the heat,

continued on pg. 3

The EFIE’s function is to correct the
oxygen sensor's output to match the
corresponding increase in efficiency
caused by the combustion
improvement. With the EFIE, the
computer won't fight the fuel saver by
adding extra fuel.

Applying the EFIE by itself is not
recommended. The EFIE should
always be applied in addition to a
combustion enhancement device or
method.

Use of the EFIE without combustion
enhancement could result in an
overly lean mixture, increasing
pollution and decreasing the life of
the engine.

(" GETTING PARTS )

All of the parts in the EFIE device
are available in most electronic
outlets. They will also carry the
necessary circuit boards, box, wire
connectors, chip sockets, solder, wire,
etc. To acquire the parts, simply take
the schematic (Fig. 3) into your
Radio Shack, for example, and
purchase the components.

The only component not readily
available at Radio Shack (in
particular) is the 200K ®#twenty-turn
circuit-board-mounted trimmer
potentiometer. These are available
from nearly any electronics supplier
(see Resources), usually for under
$5.00. Radio Shack does sell twenty-
turn board mounted trimmers, but
only to about 15K. You could set up
a series of trimmers, to do the job.

Knowledgeable fuel saver enthusiasts
may wish to purchase ‘component
packs’ of assorted transformers,
capacitors and resistors. The range of
values in these packs allows for
experimentation of the circuit for
Your vehicle’s needs.
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(  BEFORE YOU BUILD )

* Purchase an experimenter’s board to
pre-assemble and test your circuit
before you @hard wire the
components onto a circuit board. It is
nearly impossible for your individual
circuit to work correctly without
some tuning. There are too many
tiny variables in the circuit
components. The modest expense of
an experimenter’s board saves hours
of hassle and mess that de-soldering
and re-soldering causes. Tune the
circuit, then hard wire it to a circuit
board.

After you've tuned your circuit on the
experimenter’s board, take extra
special care in assembling it onto
your circuit board. Remember, all
the components have to fit into your
circuit box. A neatly done circuit is
more likely to work well.

« Fasten the circuit into it's box using
a hot glue gun. This allows for
greater freedom of action during
assembly and assures that the
electronics will be secure,

(" BUILDING THE EFIE )

* Always tie a knot in the output
wires, on the inside of the circuit box,
to prevent any stress on the wires
which could detach the wires from
the circuit board.

* Use a chip socket when soldering a
circuit together. This assures that the
chip doesn't overheat and makes for
quick replacement of faulty chips.

The challenges involved in building
an O2 sensor-corrector (EFIE) are

tricky ones. You need to be able to
vary voltage in such a way that you
can adjust it by millivolts. Yet, you
have to work within the capabilities
of the vehicle electrical system and



the characteristics of O? sensors.
Further, the device must not be able
to harm any vehicle computer.

In particular, tuning your transformer
(T1 - Fig. 3) is the most critical
design parameter.

In all three transformer options, the
actual circuit remains identical. To
tune the transformer you will vary
only Ct, R4, and R5. Therefore, you
can assume that all the other
components are as described and are
wired as per the circuit diagram

(Fig. 3).

Choose one of the following
transformer options.

Option 1: Manufactured Transformer
Consider buying a transformer from
Rhombus Industries Inc.

(see resources)

We used a T50110 (for T1). This is a
circuit-board-mounted, general
purpose, low cost 1:1 transformer.

We tuned this transformer with
CI1=8.7 %nF; R4 =7.9 K ohm;
R5 =100 K ohm.

Option 2: Build Your Own T1

Simply wind two 30-gauge varnish-
coated magnet wires together and
onto a plastic sewing bobbin, to make
your own |:1 transformer. Be sure to
burn and scrape the insulation off the
wire ends before soldering them.
Varnish-coated magnet wire can be
bought new or salvaged from a
solenoid coil.

We stretched out two 30 foot lengths
on the floor and wound them together
on the plastic sewing bobbin. This
coil came to 3.6 Ohm and .46 € mH
for both primary and secondary.

Vary values of C1, R4 and RS ‘til you
get 500 ®mV across BR.

We tuned Option 2 transformer with
Cl= 061 nF; R4 = 107 K ohm;
R5 = 382 K ohm.

Option 3: Tuning Any Transformer
We tuned Option 3 transformer with
Cl= 061 nF; R4 = 118 K ohm;

R5 = 1 K ohm.

Chances are you won’t be able to
obtain the exact transformer used in
Option 3. Your coil can be nearly
anything. Adjust the circuit
capacitors and resistances to get the
result you desire. The Option 3
example T1 is a very small 1:1
transformer (from a salvage catalog)
with 40 ohms resistance and

.31 Henrys inductive reactance on the
primary and 34.7 ohms resistance and
33 Henrys inductive reactance on the
secondary.

When you are connecting your
transformer, it does matter which
secondary wires are used to run your
bridge rectifier. Change the
secondary leads around, on your test
board, to get the highest voltage
across C3.

We used a ‘floating’ capacitor (C3) to
add voltage in series with the
02 sensor signal.

As you increase the resistance of R6,
the voltage across C3 rises (by
millivolts) and the C3 voltage is

added to the voltage of the O2 sensor,
as read by the computer.

This is a true ‘voltage offset’ and will
remain exact regardless of the oxygen
sensor voltage. Example EFIE offset
at 200 millivolts will cause an oxygen
sensor readout of 500 millivolts to
read 700 millivolts to the computer
and an oxygen sensor readout of

100 millivolts to read 300 millivolts

to the computer.

continued from pg. 2
you reduce the oxides of nitrogen.
14.7:1 is the best poilution
compromise using liquid fuel
technology.

Fig. 2

However, when you add a fuel saver,
the combustion characteristics are
changed, so you have to adjust the
oxygen sensor output signal.

Vapor technology and water injection
are superior options for reducing
heat.

Water injection will help prevent
carbon buildup in your engine and
promote better combustion. But,
because it also adds extra oxygen in
the exhaust, water injection will fool
an oxygen sensor into thinking that
the fuel ratio is leaner than it actually
is. You need to install an EFIE to
correct for the extra oxygen when you
add water injection.

The chart (Fig. 2) shows the typical
reasoning for the 14.7:1 air/liquid:fuel
ratio. When burning vapors, much
leaner mixtures can be burned, with
reduced NOx production for two
reasons:

1. The burn time is much shorter,
which limits the time that NOx has to
form.

2. You can reduce the flame
temperature by reducing the amount
of fuel. If the combustion has barely
enough fuel to burn, it will be cool.
Another way to reduce temperature is
to add water injection. Conventional
technology shows that fuel will easily
burn in air:fuel ratios as lean as 26:1.
Eagle-Research shows that 200:1 is
possible.

For water injection, see Super Gas
Saver Secrets..(see Resources)
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Eagle-Research
Assigned Component Values -
EFIE circuit

- Variable Design Components:
(depending on transformer option)
C1, R4, R5

Option 1
C1=87nF

R4 =7.9 K ohm
R5 =100 K ohm
Option 2

C1 =0.61nF

R4 = 107 K ohm
R5 = 382 K ohm

Option 3
C1=0.61nF
R4 =118 K ochm
R5 =1 Kohm

» Fixed Design Components:
(all transformer options)

BR =1 amp @ 200 voits
C2=8.8nF

C3 =200 - 500 §uF @ 35VDC
C4 =0.047 uF to 20 uF

D1 =1 amp @ 200 volt diode
R2 =15 K ohm

R3 =1 Kohm

R6 =20 turn 200 K pot.

R7 = 500 ohm resistor

| NOTES

We use simple, inexpensive, circuit-
board-mounted potentiometers for
R6. These require a small
screwdriver for adjustment. Once
set, you won't have people spinning
the knob. Going past the twenty
turns on this potentiometer (pot.) will
simply cause the adjustment screw to
slip. As far as we are aware, no
damage will be caused.

Connect the leads to R6 in such a
way that when the pot. is turned all
the way to the left (counter-
clockwise), the pot. is 0 ohms
between the center pin and the pin
that you connect to R5. Circuit
adjustment directions assume you've
connected it this way. This is the
richest setting of the EFIE.

To adjust the circuit, turn R6 all the
way clockwise for full resistance (or
disconnect R6 at first to tune the 555
for the highest voltage across C3).

§R4
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Apply ignition voltage (to wire 4)
and be sure the circuit is grounded (to
wire 1),

Frequency control is very important
to tune T1. You may need a higher or
lower frequency to tune your 555 to
your transformer. You will know
when your 555 is best tuned to your
transformer by monitoring secondary
output of the T1 with a volt-meter.
The highest voltage indicates the best
tuned. Be careful not to push the
high frequency limits of your 555.
Some of them don't like to go above
500 Khz.

Sizing C1 upward (more capacitance)
decreases the output frequency of the
555. Increasing the resistance of R2
decreases the frequency of the 555.

The R4 controls both the amperage
output of the 555 and how much that
amperage affects T1. By having a

Ignition positive 1

Output
Input §

= R5



voltage drop across R4, there is less
voltage to apply to T1 and the
inductive reactance is less. R4 limits
the current from the 555 to a value
that allows the 555 to activate T1
without any other electronic
components. You’ll need to adjust
R4 to get optimum performance.
Try to keep the value of R4 high, to
minimize current flow. This keeps
the 555 chip cool. If your T1 has a
high resistance and/or inductive
reactance, you may not need as high
a value for R4.

Adjust R4 by experimenting with
various sized resistors or by installing
a variable resistor, ‘til you get the
highest readout (millivolts) across the
C3. If the millivolts is too low

(< 350 millivolts), then size R4 to
less resistance. If the millivolts is too
high (> 500 millivolts), then size R4
for more resistance. Once you've
adjusted R4 for adequate voltage
across C3, your internal circuit board
adjustments are finished. Use a fixed
resistor for R4 in the finished EFIE.

Unless you have a faulty oxygen
sensor, you should not require more
than 500 millivolts output of the
EFIE. This is the limit of the oxygen
sensor's input to the fuel computer.
The fuel computer can't adjust any
more - (see Fig. 1).

Marking R (rich) and

L (lean) indications on the

EFIE box are handy for
adjustment of R6. The indications
should show the direction to adjust
RO so that the EFIE voltage lowers
(richer mixture) and rises (leaner
mixture) respectively. We use
clockwise toward lean.

S1 (Switch |, ® DPDT), Green and
Red @LED diodes and R7 (500 ohm
resistor) are optional. R7 is needed if
using either LED; R7 is not needed if
you choose not to have any LEDs.

S1 allows you to shut off the EFIE,
without losing your R6 adjustment
setting.

Eagle-Research Wire Color Code

#1 = Black,
#2 = Green,
#3 = White,
#4 = Red.

The 7812 voltage regulator, in a
TO-220 AB case, is included to keep
the voltage to the 555 chip steady.
Vehicle operating voltage usually
fluctuates a bit. If the voltage
fluctuates to the 555, the voltage on
C3 will change. You want C3 to
have a steady (within 5 millivolts of
the set-point) voltage.

The 8 pin 555 timer chip is set up as
a high frequency ®astable
multivibrator with a 50% duty cycle.
The high frequency allows very
stable voltage control to C3, by
applying the voltage in very quick
pulses to the primary coil of T1.

(" INSTALLING THE EFIE )

The EFIE is spliced into the wire
leading from the oxygen sensor to the
vehicle's computer. This allows the
EFIE to modify the voltage signal
coming from the oxygen sensor,
before the signal reaches the
computer.

Step #1
Connect the Black (wire #1) from the
EFIE to vehicle ground (negative).
Make sure to ground the EFIE to the
vehicle very well.

* Step #2

Use an ignition-switched power
source for the positive input to the
EFIE (Wire #4, Red), so that the
EFIE will shut off when you shut off
the key. The fuse box usually has
spare terminals for this sort of thing.
Alternatively you can tap into any

EFIEM
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Fig. 4

It is easy to determine your

O air:fuel ratio while traveling
= down the road by using an

oxygen sensor and a (high
impedance) voltmeter. Put the
positive lead of the voltmeter to the
oxygen sensor signal and ground the
negative. Read the millivolts and
reter to Fig. 2.

Use the EFIE only after some sort of
combustion enhancement device or
method has been added to the
vehicle.

Vehicles with more than one oxygen
sensor need an EFIE on each oxygen
sensor.

Your actual mileage gains will depend
on the capability of the fuel-saver(s)
that you apply to your vehicle(s).

/

power wire that shuts off when the
key shuts off, such as the radio
power.

* Step #3

Connect Wire #3 (White) from the
EFIE to the wire leading to the
vehicle's computer.

* Step #4

Connect Wire #2 (Green) from the
EFIE to the wire leading from the
OXygen Sensor.

Wires #2 and #3 are routed to the
oxygen sensor output wire, down near
the oxygen sensor itself. There is
usually a plug connector in the wire
near the oxygen sensor. If the
oxygen sensor has just one wire, you
can splice the EFIE wires into the
plug connector. If the oxygen sensor
has more that one wire, cut the
appropriate wire on the vehicle side
of the connector. The wires coming
from the oxygen sensor are special
high - temperature wires that are
difficult to solder. Assure yourself of
a water-tight connection. Keep wires
away from the exhaust pipe's heat.

Some oxygen sensors have more than
one wire. Extra wires could be
exhaust ground or oxygen sensor
heating wires. Your vehicle
dealership should be able to tell you
which wire is the correct one. You
can always tell the oxygen sensor
output wire because it will have no
electrical continuity to the vehicles
ground, power (positive) or the
exhaust pipe. In other words, testing
with an ohm-meter will show infinite
resistance when connected between
the oxygen sensor output and the
metal body of the oxygen sensor and
any other wire on the oxygen sensor.

tnstallation Tips

Install the EFIE box under the dash
in an assessable place. That way you
can flip the switch and fine tune the
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adjustments as you drive. Dash
mounting (or under dash) allows the
EFIE electronics to be warm and dry.
If mounting the EFIE under the hood,
make sure to weather-proof it well.

Connect the EFIE wires to the car
with a plug connector so that the unit
can then be easily removed for repair
or reinstallation in another vehicle.

Attach the EFIE box to your chosen
surface with Velcro. Attach the
Velcro with contact cement or glue.
Alternatively, you can attach the
EFIE to your vehicle with wire ties.

Don’t use crimp connections. Solder
the connectors to the wires to prevent
loose or corroded connections. Seal
with shrinkwrap or silicone.

More than one OZ sensor: adjust them
all to the same voltage at first - then
experiment with changing individual
voltages.

Vehicles with more than one oxygen
sensor need an EFIE on each oxygen
sensor.

Operating Characteristics of the
EFIE Circuit

* Due to the large capacitance
installed in the EFIE (C3), it takes
five to ten minutes for the unit to
stabilize at any new setting. This
occurs every time the EFIE is turned
on or adjusted.

¢ The EFIE capacitor (C3) quickly
drains while the EFIE is turned off
and will require a few minutes to
come back to full voltage when the
EFIE is turned back on. This soft
start feature allows the vehicle’s
computer to adjust slowly to the
increasing voltage signal.

* T1 secondary allows C3 to float, in
relation to the vehicle's ground



reference, because of the isolation
effect of transformers.

¢ T1 allows C3 to act as an
adjustable voltage ‘battery’ in series
with the O2 sensor. By adjusting R6,
we adjust the discharge rate of C3.
This adjusts the voltage because the
input electricity to C3 is fixed. The
voltage is usually controlled to plus
or minus two millivolt (0.002 volt).

Be sure to apply D1 across

the T1 primary as shown, or

the coil inductive kickback
will reach > 100 volts. It could burn
out the electronics. This diode
wheels the coil's inductive kickback
into the coil.

¢ Zero ohms on R6 will not cause the
voltage of C3 to go to zero because
of the series resistance of RS.

* Voltage of C3 is the actual voltage
offset. A fixed amount of energy is
added to C3 by the EFIE circuit.
This makes it simple to control the
actual voltage of C3 by ‘draining’ the
current through R5 and R6.

* [f you drain the current from C3
faster than the current is brought in
trom the EFIE, the voltage of C3 will
drop. Decreasing resistance of R6
will cause C3 to stabilize at a lower
voltage.

* R6 and RS control how fast the
current drains. Using a twenty turn
pot for R6 allows fine tuning of the
EFIE output by accurately controlling
how fast C3 will drain.

* Because the vehicle's ignition
voltage is higher when the engine is
running, all EFIE adjustments should
be made while the engine is running.

Alternatively, you can bench test with
a DC power supply > 13.5 volts and
< 14.5 volts. The alternator voltage
is greater than the battery voltage.

And due to the voltage drop across
the voltage regulator, the EFIE is
somewhat voltage sensitive.

« If the EFIE is shut off, by switching
off S1, then the vehicle’s oxygen
sensor system operates normally.

Remember that use of a volt-meter
between the oxygen sensor input
(green wire # 2) and the output to the
computer (white wire #3) will cause a
variance in the actual output. Output
will rise by a few millivolts when the
volt-meter is removed, because the
volt-meter is actually a load, taking a
bit of power to operate.

A lower voltage on C3 causes the
vehicle's computer to richen toward
normal and a higher voltage on C3
will cause the vehicle's computer to
lean.

Remember, vou are not really leaning
the air/vapor mixture if you are using
combustion enhancement devices.
You are simply putting in less fuel to
get the same amount of fuel vapors.
Fuel vapors are actually what power
your vehicle.

If you monitor the O? sensor voltage
and your C3 voltage, you will note
that the computer will try to keep the
total voltage at 500 millivolts (when
the vehicle is warm and not idling).
If you get too high an exhaust
temperature or your vehicle’s
performance drops, richen the
mixture by reducing C3 voltage.

Use a volt-meter across wires #2 and
#3 to get an idea of what voltage
offset you are applying. Connecting
the volt-meter from wire #2 to
ground (wire #1) will show actual
0? sensor output. And connecting
the volt-meter from wire #3 to
ground (wire #1) will show the
combined voltages of the O2 sensor
and the EFIE.

%Fuel-Savers Don't Work®

Fuel saving is not an exact science.
It is an evolving art, requiring time,
patience and a commitment to
lowering fuel costs.

While every effort is made to ensure
clean, efficient, cost-effective
methods and reliable information, You
the experimenter, must always
remember: Countless variables,
which we cannot determine, affect
any combustion enhancement device
or method.

To reap optimum results, from any
enhancement, your vehicle must
have been maintained in ‘good’
working order. It is not only
unrealistic, but entirely unfair, to
expect a mileage enhancer to make
up for poorly maintained engines.

Before applying any combustion
enhancement method or device, your
vehicle must receive a standard
tune-up, .including:

« ignition system

- fuel system

- filters

« fluids and lubrication

« fan belts

» brakes

» alternator

Get it done at least twice a year.

Only then can you expect mileage
gains. Not reaping a fuel efficiency
gain is highly unlikely with a reputable
fuel saving device or method, on a
properly maintained vehicle.

Eagle-Research has well over a
decade of testimonials from
individuals, who have experienced
impressive success with our
information, methods and devices.

“%O0h, Yes They Dol...
If You Do Your Part”

Manual / www.eagle-research.com



Eagle-Research selis fully assembled
EFIE units.

We appreciate comments on the
EFIE's performance in Your
application. It helps us to get as
much data on various fuel injection
applications as we can. The data
helps us develop better devices.

If you decide to test your vehicle on
the analyzing machines, first test with
the EFIE on and then shut it off for
the second test, this prevents the
‘soft start’ feature from allowing quick
test results.

The predicted test result is an
increase in the oxygen content of the
exhaust when the EFIE is operating
(in conjunction with a combustion
enhancement device). This should
be accompanied by a decrease in
Hydrocarbons, Carbon Monoxide and
Oxides of Nitrogen and a slight
increase in Carbon Dioxide. All this
indicates more efficient combustion.
These results could be hard to see if
you have functioning catalytic
converters. They will shade the
actual engine emissions. If the
HydroCarbon, Carbon Monoxide and
Oxides of Nitrogen INCREASE, then
your EFIE is adjusted too lean. In
this case, you are over-correcting for
the combustion enhancement of your
fuel saver.

~ FYl ~

An additional benefit of the EFIE
circuit design is that the adjustment
becomes more sensitive as the EFIE
output voltage rises. This allows
sensitive adjustment where it is
needed as you wili see if you refer to
the oxygen sensor voltage chart

(Fig. 1). When you offset the voltage
over 400 millivolts, a littie voltage
offset makes a large difference in the
\ engine's inferred air:fuel ratio.

Operating the EFIE While Driving

Switching the EFIE off (red

light), instantly disconnects

the ignition power from the
EFIE circuit and instantly connects
the oxygen sensor output directly to
the vehicle's fuel control computer.
There is no delay time, the computer
is instantly getting direct true oxygen
sensor input. This feature has been
added in case you want to switch the
EFIE off for tweaking or because you
want to test vehicle response on
vehicle-computer-tester and pollution
machines.

® The EFIE is designed to be fully
automatic. Once it has been adjusted
no further tweaking is needed, unless
something changes. Changes include
but are not limited to: engine tune-up,
adding-or subtracting combustion
enhancement devices, etc.

® The ONLY thing turned on when
the EFIE is off is the red light, which
simply indicates the switch position
at a glance. If neither the green or
red light is on, then the ignition
power to the EFIE has been
disconnected; there is a malfunction
in the EFIE unit; or you have a
miswire.

® Switching the EFIE on (green
light), connects the ignition power to
the EFIE circuit and runs the oxygen
sensor output through the EFIE for
voltage enhancement.

® For adjustment of R6 (voltage
offset), start with R6 in the rich
position, which is the lowest voltage
offset. Warm up the engine and
drive. Slowly adjust R6 to get your
best economy with the least pollution.
Adjustments are best done while
driving but for safety’s sake, use a
friend to actually do the adjustments
or pull over to make each change.

8 www.eagle-research.com / EFIE Manual

® Fine tuning adjustment of R6
should be carried out over days of
vehicle service. Many vehicle
computers equipped with O2 sensors
‘learn’ as they go. So you have to
allow the computer to get used to
your adjustment before you know
what the actual effect has been.

We can't tell you what the best
voltage offset will be in your
application. This is success by trial
on your part. However, we can give
you some ball-park figures to work
with: With effective combustion
enhancement devices, you should be
able to offset at least 300 millivolts
and you'll likely be somewhere
between 450 and 500 millivolts.

If your ‘check engine’ light comes
on, then you've applied too much
voltage offset and the computer can't
adjust the fuel injector output any
more.

( T0 6O BEYOND THE EFIE )

If your combustion enhancement
device is capable of more gains than
the vehicle’s computer can adjust for,
apply the Electronic Diverter (ED) ().
The ED controls the injector directly.
The ED circuit schematic is available
in the HyCO 2A Manual.

For our HyCO 2A cold vapor
injection system, we needed to
REALLY cut back on the fuel from the
injectors, particularly at idle. To do
that we came up with the Electronic
Diverter.

The ED diverts the computer's signals
through a resistor in series with the
injector. This way, the computer still
thinks it's sending it's signals to the
injectors, but how much of those
signals actually affect the injector is
controlled. The ED has been tested
since 1995. The results have been
very good. Absolutely no problems!



It’s interesting to see the gains that
are possible, even without the HyCO
system. The ED usually controls the
Juel mixture more accurately than the
vehicle's original computer.

The Electric Diverter also has the
option of deceleration fuel shut-off.
Deceleration fuel shut-off can
increase fuel mileage by 5% to 20%.

RESOURCES b

Sources and Suppliers:

¢ Future Active Electronics
Phone 1-800-767-8139

* Rhombus Industries Inc.

15801 Chemical Lane,

Huntington Beach, CA, 92649, USA.
Phone 714-898-0960

Ask for a local distributor.

Books and Literature:

« Eagle-Research

USA/INT'L

4 Energy Way, Box 118
Porthill, ID, 83853-0118 USA

CANADA
2 Castle Court, Box 641
Creston, BC, VOB IGO0 Canada

HyCO 2A Manual
HyvZor Technology

Super Gas Saver Secrets
Water as Fuel, Book |

¢ Radio Shack
www.radioshack.com (USA)
www.radioshack.ca (Canada)

Getting Started in Electronics
276-5003A

Using Your Multimeter 62-2039
555 @IC Timer Circuits 276-5010A
Formulas, Tables and Basic Circuits
276-5016A

Super Gas_

vehicles and
drivers. This
time-proven

help you B
maximize your vehicle's performance.

I Inciudes how-to build a water

injection system.

ISBN 1-895882-01-X

H 2A
©wyee2h = Manual
L Maauel HydroCarbon
] o Oxygenator 2A

system. For all
vehicles that
use gasoline as
afuel. tisa
‘cold’ vapor
system that
allows you to maximize the efficiency
of your current fuel system.

ISBN 1
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EAGLE-RESEARCH PRODUCTS

( Brown’s Gas, Book 1 )

A basic guide to Brown’s Gas including a brief
history, Brown’s Gas theory and an explanation of
some of its unique properties plus Eagle-Research
experiments that led to the development of the
ER1150 Water Torch.

( Brown’s Gas, Book 2 D

A comprehensive How-To Brown's Gas Manual

Build a high guality Brown’s Gas electrolyzer that will
exceed the performance of any other known
commercial machine to date.

C Brown’s Gas Historical Video 1 D

Poor quality, but irreplaceable footage of Yull Brown
and his original Australian BG machine. Features
the pioneers of Brown’s Gas welding, cutting &
fusing assorted materials, implosions, making semi-
precious stones . . etc. (2 hours)

4 Brown’s Gas Historical Video 2 D

Eagle Research footage: testing the China version of
Yull Brown’s BG machine (BN1000E); the assembly
and demonstration of the 5th generation ER machine
(ER1150) including running gasoline engines on
water & various uses of BG. (2 hours)

( Carburetor Enhancer Manual b

A simple external method to significantly increase the
efficiency of automobile carburetors

C Electronic Carburetor Enhancer Notes )

Turn gas-guzzlers into gas-sippers! How-To build a
system to increase the efficiency of the Carburetor
Enhancer by giving ordinary carburetors the ability to
vary their own fuel flow for optimum fuel mileage

C HyCO 2A Manual )

How-To build a cold vapor system that is an add-on
to your carbureted or fuel injected engine. Your
regular fuel system remains completely intact.

( E.F.LE. Manual D)

How-To build an Electronic Fuel Injection Enhancer
(EFIE, pronounced Ee-Fy) device using parts
available from any electronic supplier

C HvCO 2DT Manual 3

How-To build a simple device to install on turbo-
charged diese! engines that saves you money!
Tested by major diesel engine manufacturers and
operated by truck drivers all over North America

C Super Gas Saver Secrets )

Hundreds of fuel saving tips & projects. Completely
revised. New easy-to-understand format. Now
contains twice as much information. Practical for
anyone who can drive. Even the simple tips can
reduce travel costs by > 50%. The more complex
and unconventional projects in the book are
irresistible for inventive do-it-yourselfers.

continued on reverse..

EAGLE-RESEARCH

/ 4 Energy Way, Box 118
/o Porthill, ID 83853-0118 USA
Eagle-Research  FAX: 250/ 428 - 8794

Energy Solutions _
o T84 www eagle-research.com

WATER as FUEL

e For Vehicles « Home Heat ¢ To
Make Electricity
Over the last Century

there has been exciting
progress!

ater as Fuel

Boek One
Ressacch Resistant S

Eagle-Research has
compiled the most
viable Water as Fuel
breakthroughs into a
resource book.

Water as Fuel
Book [ allows
mw ~ ~ YOU to choose
the most viable
options for YOU:

George Wite
w"" -

* Orgone Energy ¢ Lye & Aluminum ¢ Hydrogen
Peroxide » Electrolysis « City Gas « Much more. . .

¢ Inexpensive, Unlimited, Renewable fuel « ZERO
pollution ¢ Inorganic, home-made in any quantity
* Easily applied to internal combustion engines

Imagine . . . make your own fuel; become more self-
sufficient; raise your standard of living by reducing
one of your highest monthly bills - fuel costs!

Ordering From
Eagle-Research Means
Financing Real Answers!

THANK YOU
BROWN'S GAS
Brown's Gas, Book 1 .................... $14 1
Brown's Gas,Book 2 .................... $24 ]
Brown's Gas Historical Video1 . ... ........ $30 1
Brown's Gas Historical Video2 ............ $30
See Water Burn, BG Video3 .............. $300
Brown's Gas Color Brochure ............... $20]
FUEL SAVERS
Carburetor EnhancerManual .. ............ $24
= Carb. Enhancer Basic Kit ............... $1501
HyCO2AManual ...................... $22 ]
Get More MPG, HyCO 2A Video .. ......... $3001
EFIEManual ..., .. $9d
EFIEDevice ..........ccvi ... $50 0
HyCO2DTManual ..................... $1201
Super Gas Saver Secrets . ............... $223
Water as Fuel, Book 1 . .................. $22 ]
HyZor Technology . ..................... $22 1
Water Injection ........................ $22

Carry Total Forward:
continued on reverse...



FREE-ENERGY

H.E.AT. Technology, Book3 .............. $140
Free Energy Accumulator ................. $8 [0
Capacitive Battery Charger . ............... $701
Pneum./Hyd. Report (6/98) . ............... $301
Reverse Your Electric Meter .. ............ $14 0
TESLA TECHNOLOGY
Tesla PumpComments ................... $70
Disk Technology Reference ... ............. $6 (1
SELF-RELIANCE
Do-it-Yourself Crisis Survival .............. $16 1
POCKET PALS
Free Energy Receiver ................... $30
Why > 200 MPG is Possible! .............. $30
Buoyancy Report . ...................... 3301
GravityReport .. ........ ... ... .. ... .. ..., $301
FuelSaverslog ........................ $30

Total From THIS Side:
Total From Other Side:
SubTotal:

Postage Calculation: divide SubTotal by 10:
Outside US/Canada add $20 (Traceable Air): __
C.0.D. add $6: _

(US Funds) FINAL TOTAL: .
Books to Cdn. addresses payable in Cdn. $ / Devices in US §.

ORDER BY: fax - emall - mail
PAY BY: Check # » Money Order
MasterCard - VISA
(please print)

Card# Expiry Date

Email Address

Name

Address

City State/Prov. Zip

Phone #

[T t would like information on becoming an Eagle-Research
Distributor.

[™ sign me up for the bimonthly Eagle-Research electronic
newsletter.

O Keep me on the Eagle-Research maiing list.

[ You may use my testimonial to further Eagle-Research
objectives.

Signature: |
Testimonial:

C Water As Fuel - Book 1 )

Researcher’s Assistant. Compiled Research about
the Exciting viability of using Water as Fuel.
Possibilities include: - vehicle fuel - producing
electricity - warming & cooling your home . . .

( HyZor Technology D

Works on ALL Vehicles. Converts WATER to a Fuel.
Gets up to 50% More Mileage. Makes fossil-fuel
burn better, increases mileage, power and
performance. Easy project for backyard mechanics.
Keeps the original fuel system intact & functional.
Reduces pollution. (Maintained vehicles will pass
highest California Standards.) Gives longer engine
life (gently removes carbon deposits).

C H.E.A.T. Technology - Book 3 D

Heat Energy Available Today - An outline of How-To
build a home power system using ‘off the shelf’ parts.
includes: A way to make your own fuel (to heat your
home or power your car) with only water, air and the
electricity you generate using H.E.A.T. technology.

¢ Wise Cycle Report D)

The most practical thermodynamic cycle for H.E.A.T.
technology. The Wise Cycle is designed to drive a
simple engine using air and water as the drive fluids.

C Free Enerav Accumulator |

How-To build a device to pull free electricity out of
the ground and air 24 hours a day! Power clocks,
radios and other small appliances.

C Capacitive Battery Charger )

How-To build and operate the simpiest, most
versatile, efficient and effective battery charger ever
conceived... for less than $5!!!

C Capacitive Transformer D)

How-To make a simple modification to the Capacitive
Battery Charger which allows a capacitive power
supply to act in EXACTLY the same manner as an
inductive power supply.

C Pneumatic / Hydraulic Report D)

Details calcuiations for a machine that produces
excess power using pneumatic/hydraulic principles.

( Reverse Your Electric Meter )

How-to use this industry-standard technique to:
Make ‘free energy’ home-power systems practical;
Store energy as credit with your local Utility - even
sell Your surplus to them!

4 Buoyancy Report D)

Details calculations for a machine that produces
power using buoyancy principles.

4 Gravitv Report )

Details calculations for a machine that produces
power using gravity principles.






