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EPA Evaluation of the POLARION-X Device Under Section 511 of the Motor
Vehicle Information and Cost Savings Act

The Motor ‘Vehicle Information and Cost Savings Act requires that EPA
evaluate fuel economy retrofit devices and publish a summary of each
evaluation in the Federal Register.

EPA evaluations are originated upon the application of any manufacturer
of a retrofit device, upon the request of the Federal Trade Commission,
or upon the motion of the EPA Administrator. These studies are designed
to determine whether the retrofit device increases fuel economy and to
determine whether the representations made with respect to the device are
accurate. The results of such studies are set forth in a series of
reports, of which this is one.

The evaluation of the POLARION-X device was conducted upon receiving an
application for evaluation from the marketer of the device. This device
is claimed to reduce emissions, to improve fuel economy and performance,
to provide more complete combustion, to eliminate engine carbon buildup

and dieseling, and to reduce the octane requirements of the engine. The
device is a fuel line magnet.

The following is the information on the device as supplied by the
Applicant and the resulting EPA analysis and conclusioms.

1. Title:

Application for Evaluation of POLARION-X under Section 511 of the
Motor Vehicle Information and Cost Savings Act

2. Identification Information:

a. Marketing Identification of the Product:

POLARION-X Fuel Treatment Part No. 11587

b. Inventor and Patent Protection:

(1) Inventor

Albert J. Kovacs
1929 H
South Pasadena, CA 91030

(2) Patent Pending

Patent Application Serial No. 207,644 relating to "MAGNETIC
DEVICE FOR TREATING HYDROCARBON FUEL". The patent
application is Attachment A.

c. Applicant:
(1) AZ Industries, Inc.

28065 Diaz Road
Temecula, CA 92390



(2) Principals

LaVern (Les) L. Adam, President
31315 Via Norte
Rancho, CA 92390

Lawrence E. Beard, Vice President
2855 Monte Verde
Covina, CA 91724

Dale V. Diver, Secretary
900 South Sixth Avenue, Space 234
Hacienda Heights, CA 91745

Robert L. Arnold, Treasurer
935 Roanoke Road
San Marino, CA 91108

Albert J. Kovacs, Consultant
1929 H
South Pasadena, CA 91030

(3) LaVern Adam 1is authorized to represent AZ Industries in
communications with EPA.

d. Manufacturer of the Product:

(1) Name and address

AZ Industries, Inc.
28065 Diaz Road
Temecula, CA 92390

(2) Principals

LaVern (Les) Adam, President
Lawrence E. Beard, Vice-President

Dale V. Diver, Secretary
Robert L. Arnold, Treasurer

Albert J. Kovacs, Consultant

3. Description of Product (as supplied by Applicant):

a. Purpose:

"The present device is a magnetic unit for treating hydrocarbon
fuel and an improvement on previous electromagnetic devices
developed with Saburo Miyata Moriya 1in that it requires no
outside source of energy and therefore is a means to conserve
energy.”



Theory of Operation:

"It is a well established principle that an electric field will
promote combustion, increase vaporization and heat transfer.
Many papers have been presented by the JSME and a 1list of Dr.
Asakawa's papers are enclosed in the letter of July 6, 1981 to
Dr. John Chao, Senior Motor Vehicle Pollution Engineer of the
California Air Resources Board which explains in detail the
theory of operation.” This letter and its enclosures were
contained in the application as an exhibit. It transmitted a

number of documents to CARB. The pertinent ones have been
incorporated in this evaluation as attachments.

Construction and Operation:

"Information is in letter of July 6, 1981 and contains data for
this subsection ¢) under POLARION-X GAS SAVER UNIT, BLOCK

DIAGRAM, installation instructions and Patent Drawing.”
(Attachments A, A-1, D, and E).

Product Installation, Operation, Safety and Maintenance (as supplied

by Applicant):

ae

Applicability:

"The EPA Fuel Economy Estimates, Second Edition, February 1981
California has been marked up to indicate those vehicles which
the device is suitable. The device can be connected into all
fuel line systems of carbureted engines and is not suitable for
fuel injection, gasoline or fuel injection, diesel. Part No.
11587 1is applicable to all carbureted engines.” This copy of
the EPA TFuel Economy Guide was marked to indicate that the
device applied to all 1981 California vehicles with carbureted
gasoline engines.

Installation - Instructions, Equipment, and Skills Required:

(1) "General instructions are contained in 1nstallation

instruction brochure and provide two ways to install unit,
with or without cutting existing fuel line.

(2) "Unit 1is a universal model fitting vehicles with
carburetors only.

(3) "Tools required are a knife or scissors to cut hose or
hoses to proper 1length, pliers and a screwdriver for
unloosening existing clamps and tightening new clamps.

(4) "No -equipment required to check the accuracy of the
installation.

(5) "No adjustments to vehicle or vehicle systems as well as
the device following installation. (California mandates no
deviations from factory settings and specifications.)
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(6) "Skills associated with the installation of the device
would be those possessed by the average do it-yourself
person who services his own car and 1is capable of minor
repairs such as adjusting fan belts, removing and replacing
air, oil and gasoline filters, etc.”

Operation:

"The unit is furnished with installation instructions and a
brief explanation of the history and principles of the magnetic
fuel treatment device for wuse on engines equipped with

carburetors.”

Effects on Vehicle Safety:

"No effect on vehicles or occupants have been observed since the
supervised testing program was initiated at California State
University of Los Angeles beginning in January 1980 on 10
vehicles driven by graduate students, faculty and technicians.
Independent testing laboratories; Automobile Club of Southern
California; Transportation Testing, Inc. of Texas; USAC, (IMS),
Speedway, Indianapolis have reported no unsafe conditions
resulting from installing. Total of 33 cars have had units
installed for testing purposes with no record of any unsafe
condition. Additional backup data in Exhibit No. 5 supports no
hazardous conditions have occurred dating back to original
electromagnetic models which have been sold since early in
1962." Exhibit No. 5 was a copy of the EPA/DOE 198l Gas Mileage
Guide for California and contained no information about the
device.

Maintenance:

"No maintenance is required on the unit except periodic
inspection of hose connections."”

5. Effects on Emissions and Fuel Economy (submitted by Applicant):

as

Unregulated Emissions:

"See exhibit, letters from Ed Payne, Vice President and General
Manager of Transportation Testing Incorporated of Texas dated
September 3, 1981 to Al Kovacs, Azaka Co., inventor, on fleet
vehicles used in thelr testing operations which were equipped
with the fuel treatment unit. Some are vehicles used in the
50,000 mile reliability testing but not individually
identified. Approximately 15 vehicles are equipped with fuel
treatment units, accumulating mileage and are checked weekly on
an exhaust gas analyzer.”

Regulated Emissions and Fuel Economy:

"Test data supplied as noted - Exhibit No. 8".



6. Analysis

a. Identification Information:

(1)

A copy of the patent application, Attachment A, was
provided by the applicant (Attachment J) in response to the
EPA request (Attactment H) for additional information about
the device.

be. Descriptions:

(1)

(2)

The primary purpose of device as given in Section 3a did
not give a clear purpose for the device. EPA twice
requested (Attachments H and L) the applicant to clarify
the purpose.

The purpose was finally clarified to be (Attachment N):
"The purpose of the Polarion X Gas Unit is:

1. Increase fuel economy

2. Reduce exhaust emissions

3. Eliminate carbon build up

4, Permit use of lower octane rated gasoline
5. Increase engine perfommance

6. Eliminate after running or dieseling”

The installation brochure (Attachment E) also states that
the device promotes fuel vaporization, provides more
conplete combustion, and improves the combustion rate.

The theory of operation given in Section 3b refers to the
use of an electric field to "... promote combustion,
increase vaporization, and heat transfer.” The exhibits
also refer to electrical devices. However, since the
POLARION-X is a magnetic device, the applicability of this
information was not apparent and EPA requested the
applicant to clarify how his magnetic treatment of the fuel
would beneficially affect emissions or fuel economy.

Despite numerous requests and responses, the applicant was
unable to adequately explain the theory of operation for
the POLARION-X (see Attaclments H, J, L, N, 0, and P).
During a follow up phone call by EPA, the applicant finally
stated that it was difficult to explain the theory by which
the device works, that it worked by molecular theory.

Therefore, there is no sound technical basis to believe the
POLARION-X has a beneficial effect on either emissions or
fuel economy. EPA is not aware of any information that
demonstrates that magnetically treating the fuel will
affect emissions or fuel econamy. The applicant was unable
to provide a technically sound theoretical explanation that
adequately described the beneficial effects of the device.
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(4)

(3

The description of the device as described by the documents
listed in Section 3¢, the block diagram (Attachment A-1l),
installation instructions (Attachment E), and patent
drawing (Attachment A) provided an adequate description of
the construction and claimed method of operation of the
device.

However, because the applicant stated in Section 3a that

this device was « + +» an 1improvement over previous
electromagnetic devices developed . . .", EPA requested
(Attachment H) the applicant to describe these improvements
in greater detail. The applicant provided the following

description of the differences:

"The improvement is based on the increased magnetic
lines of force with the placement of the magnet
element. The previous ION-X and ATOM-X
electromagnetic units produce approximately 450 gauss
at the center of the unit. The POLARION-X unit
measures approximately 750 gauss at the magnet surface
and 1500 gauss equidistant between the surfaces .060
inches apart.

"Improvements of the magnetic unit over earlier
electromagnetic units are (1) increased gauss
readings, (2) no electrical potential required to
activate the electromagnets and conserving energy
from not being connected to the altermator, (3) the
magnet unit cannot cause a spark which 1is a
possibility with an electromagnet, (4) ceramic magnets
are capable of operating at engine compartment
temperatures.” See Attachment J.

According to the specific claims for the device "Emissions
~ Depending on engine conditions, can be reduced in a range
from 5%Z to 104 for CO, 2% to 10% HC. Gas mileage
improvements as measured by SAE methods 57%. Increased
performance measuring various engine parameters 10Z."
(Applicants response (Attachment J) to EPA request
(Attachment H) for specific claims for the device.)

According to the applicant (Attachment J), the suggested
retail price of POLARION~X IS $35.00.

Installation, Operation, Safety and Maintenance:

(L)

Applicability:

The applicability of the product as stated in the
application, to esentially all carbureted gasoline powered
vehicles 1s judged to be reasonable. That is, it is
possible to install the device on these vehicles. In
Attachment K, the applicant also stated that a new design
was being developed for gas and diesel injection systems.



(2)

(3)

Installation - Instructions, Equipment and Skills Required:

The installation brochure (Attachment E) adequately
describes the installation of the device. The applicant's
statements, Section 4b, about the tools, equipment, and
skills required for installation appear reasonable. The
installation is relatively simple and should require no
more than 15 minutes in most applications

There are, however, several aspects of the installation
that were overlooked by the applicant.

Installation of the device requires additional hardware
that is not provided with the device. According to the
applicant (Attachment J), this "Additional hardware is not
supplied due to the various engine configurations. Hoses
and clamps of proper size are readily available for
specific engines from auto parts shops.”

Although the application clearly stated in Section 4b(5)
that no post-installation adjustments are required, the
installation instructions state that "Slightly less fuel is
used if the carburetor is adjusted when you have a tume up
to take advantage of the magnetic effect.” EPA requested
(Attachment H) the applicant to explain what was this
adjustment, how was 1t made, and to explain this apparent
inconsistency between the installation instructions in the
application and those provided with he device. In
Attachment J, the applicant informed EPA that:

"A tune~-up 1is strongly recommended at time of
installation. California prohibits any deviation from
factory specifications for tune-ups. 1In states where
adjustments are permitted a slightly leaner setting
can be made. After the wunit 1is installed and
approximately 500 miles is accumulated full economy
increase can be measured and emission byproducts are
reduced."”

Therefore, it appears the instructions provided with the
device are slightly misleading and do mnot inform the

purchaser how to adjust the carburetor ". . . to take
advantage of the magnetic effect.”

Operation:

The applicant refers to the installation instructions for

operating information. These instructions make no
reference to the necessity for a mileage accumulation prior
to obtaining a Dbenefit. However, the "Abstract of

Development of POLARION-X" states "Most engines would
require preconditioning periods of up to 1000 miles before
optimum fuel mileage was obtained."” EPA requested
(Attachment H) the applicant to clarify these statements.
The applicant's response (see Attachment J)



(4)

(3)

"Depending on carbon deposits in the engine, most
vehicles require 2 to 3 tanks of fuel to be consumed
to clean out the engine and as this occurs gas mileage
increases. Assuming the average car tank capacity
provides 250 to 350 miles range, 2 to 3 tanks are
approximately 500-1050 miles to show results. Yes,
some vehicles show immediate benefits the first day.
Benefits are observed after the unit is removed. This
is confirmed by test vehicles with and without devices
which are switched halfway between the test program
and by exhaust emission readings of HC and CO which
remained lower after completion of test programs.”

indicates that mileage accumulation with the device is
required before the device would be expected to have an

observable benefit.

Effects on Vehicle Safety:

Based on the patent application description and the
installation instructions, the device is 3judged to be
capable of being fabricated to be safe in normal vehicle
usage.

Maintenance:
The applicant's statement that no maintenance is required,

except for periodic inspection of hose connections, is
judged to be correct.

Effects on Emissions and Fuel Economy:

(1)

(2)

Unregulated Emissions:

The applicant submitted no test data and made no claims
regarding unregulated emissions. The statements and data
supplied in Section 5a relate to regulated emissions and
fuel economy only. However, since the device does not
modify the vehicle's emission control system or powertrain,
the device should not significantly affect a vehicle's
nonregulated emissions.

Regulated Emissions and Fuel Economy:

The applicant did not submit test data in accordance with
either the Federal Test Procedure or the Highway Fuel
Economy Test. These two test procedures are the primary
ones recognized by EPA for evaluation of fuel economy and
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enissions for light duty vehicles.*

After numerous telephone and written requests (Attachments
H, I, X, M, 0, P, Q, and S) coordinating the testing of the
POLARION-X, the applicant notified us that the device had
been tested at an independent laboratory. Although he has
not provided the actual test results, he verbally infommed
us that the tests did not show a benefit for the POLARION-X
device.

As noted in Section 6b(2) EPA is unaware of any infomation
that provides a technical basis to support the claim for
improved emissions and fuel economy for an in-line fuel
magnet device like POLARION-X. EPA previously tested and
evaluated a similar product known as Super-Mag Fuel
Extender (EPA-AA-TEB-511-82-3) and provided a copy of the
report to the applicant (Attaclment M). This device also
showed no emissions or fuel economy benefit.

7. Conclusions

EPA fully considered all of the informmation submitted by the
applicant. The evaluation of the POLARION-X device was based on
that information and the results of the EPA confimatory test
program of a similar device.

The information supplied by the applicant was insufficient to
adequately substantiate either the emissions or fuel economy
benefits claimed for the device.

EPA is unaware of any data that demonstrates that magnetically
treating a hydrocarbon fuel prior to induction into a combustion
chamber is able to beneficially affect emissions or fuel
economy . The previous EPA testing of Super-Mag, a similar
device, showed no emissions or fuel <economy benefits.
Therefore, based on this informmation and on our engineering
judgement, it is concluded that there i1s no technical basis to
justify an EPA confirmatory test program on the POLARION-X
device or to support any claims for an emissions or fuel econamy
benefit due to its use.

*The requirement for test data following these procedures is stated in
the policy documents that EPA sends to each potential applicant. EPA
requires duplicate test sequences before and after installation of the
device on a minimum of two vehicles. A test sequence consists of a cold
start FTP plus a HFET or, as a simplified alternative, a hot start LA-4
plus a HFET. Other data which have been collected in accordance with
other standardized procedures are acceptable as supplemental data in
EPA's preliminary evaluation of a device. ‘



FOR FURTHER INFORMATION CONTACT: Merrill W. Korth, Emission Control
Technology Division, Office of Mobile Sources, Environmental Protection
Agency, 2565 Plymouth Road, Ann Arbor, Michigan 48105, 313-668-4299.
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List of Attachments

Patent Application (provided as an attachment to
November 30, 1981 letter to EPA).

Block Diagram of Magnetic Unit (provided with 511

application).

"Abstract of Development of POLARION-X", dated July 1,
1981 (provided with 511 application).

Background Data on Magnetic Fuel Treatment (provided
with 511 application).

POLARION-X GAS SAVER UNIT SPECIFICATIONS by Albert J.
Kovacs, the inventor of the device.

POLARION-X installation brochure and warranty, the
pamphlet also contains history and principles of
operation (provided with 511 application).

Letter of September 3, 1981 from Ed
Transportation Testing of Texas, to
consultant of AZ Industries (provided
application).

Payne,
Al Kovacs, a
with 511

Letter of September 23, 1981 from Ed Payne,
Transportation Testing of Texas to Dale Diver of AZ
Industries (provided with 511 application).

Letter of October 26, 1981 from EPA to LaVern Adam of
AZ Industries acknowledging receipt of 511 application
for the POLARION-X and requesting clarification and

additional information.

Letter of October 27, 1981 from EPA to LaVern Adam of
AZ Industries describing procedures for testing at an
independent laboratory by the applicant.

Letter of November 30, 1981 from LaVern Adam of AZ

Industries to EPA in response to EPA request for
clarification and additional information about the
device.

Letter of December 11, 1981 from LaVern Adam of AZ
Industries to EPA requesting EPA to comment on two
quotations and to assist in developing a test plan.

Letter of December 14, 1981 from EPA to LaVern Adam of
AZ Industries requesting clarification and information

for items not fully covered by prior response
(Attachment J).
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Attachment

Attachment

At tachment

13

Letter of December 18, 1981 from EPA to LaVern Adam of
AZ Industries responding to request to comment on
proposal testing.

Letter of January 15, 1982 from LaVern Adam of AZ
Industries to EPA responding to EPA request
(Attachment L) for information and clarification.

Letter of January 21, 1982 from EPA to LaVern Adam of
AZ Industries reiterating EPA's request for
information.

Letter of March 9, 1982 from EPA to LaVern Adam of AZ
Industries notifying applicant that EPA would shortly

close out the evaluation if adequate test data wasn't
provided.

Letter of March 24, 1982 from Dale V. Diver of AZ

Industries to EPA which provided a copy of the
POLARION-X test plan.

Letter of March 25, 1982 from Albert J. Kovacs, a
consultant of AZ Industries, to EPA providing
information and data on POLARION-X.

Letter of April 5, 1982 from EPA to LaVern Adam of AZ
Industries commenting on the test plan for POLARION-X.
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Attachment A
POLARION-X

Patent Application No. 207,644 for “Magnetic Device for Treating
Hydrocarbon Fuels”

This document contains several pages which may not have reproduced well.
The "Abstract of the Disclosure” and drawings of the device were
extracted from this document and are given below.

MAGNETIC DEVICE FOR TREATING HYDROCARBON FUELS

Abstract of the Disclosure

A magnetic device for treating hydrocarbon fuel, including a passageway
having an inlet and an outlet for the passage of the hydrocarbon fuel, a
pair of elongated magnets and with each magnet magnetized to have one
pole extending along one longitudinal face and the other pole extending
along the opposite longitudinal face, the pair of magnets located along
and on opposite sides of the passageway and with the faces of the magnets
having like poles spaced from and substantially parallel to each other,
and the pair of magnets providing a substantially unipolar flux field on
fuel flowing in the passageway.
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ATTACHMENT B
17

July 1, 1981
Abstrect of Development of POLARION-X

During'tﬁe Koreen Wer, while serving ass & consultant to the USAF and the.
‘Japenese government, my duties required detsiled R&D in the field of EMI
(Electromagnetic Interference) for our globel communicetion systems. Ouy of
this grew 2z background of knowledge of mzgnetism, electromegnetic fields and
more recently, éleétrbgasdynamics. Since 1946 I have been involved in the
design of electrostatic industriel equipment. .

In 1961‘8 Jepanése associate brought & electromzgnetic device which he had
invented, end for wvhich he hzd been granted US paténts, to the US and I assisted
him in efforfs to mske the device. It was tested By industrisl corporstions,
severel of which took out zgreements to distribute the device. Federzl snd
stzte sgencies also tested the device and made recommendations that it be used
on general purpose vehicles. However, due to the 25¢ per gezllon price of
gasolene there was little interest in fuel economy or iﬁcreased performance
with 100 octane fuel. He returned to Japesn to manﬁfacture and sell his device
in ‘the Orient and in Europe.

About 1970 the ceramic type Alnico magnet prices beceme cost competitivé
with the barium ferrite masgnet and we plenned to deﬁelopﬁ;improved models but

_ V
he became ill and closed his fezctory. Severzl more US patents were granted on
the improvements.

In 1975 I wes 2ble to dévelop ¢ magnetic model which wes more powerful
then his electromegnetic device end chesper to menufscture. In 1877 I submitted
an unsolicited proposel to the Energy Resezrch znd Development Administrztion
for é grent to develop z engincering model &nd to study the effects of electro-

mesgnetic fields on hydrocarbon fuels. No grent was sveilasble from ERDA but
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N£SA's Lewis Research Center, Cleveland, Ohio and JPL, Pesadena gwarded F:] grant
to the Mechanical Engineering ﬁeperfment,.Californie State University Los Angeles
end I have a contract to furnish.consulting services in their diesel fuel pfogrem
to treat diesel fuel with electrostatic and eléctrogasdynamic methods.

R&D on the magnetic unit to treaf gesolene, gsschol snd methenol involved
the study of magnetic fields on the combustion rste using small laborator& gasolene
engines and sterting in January 1979 in the Auto Labs, Indﬁstrial.Studies Department
at CSULA a 1977 Datsun, 2000 cc Pickup was instrumented for fiela testing on the
freeways. The Automobile Club.of Southern Cslifornia assisted in laying out a
freeway loop, furnishing a 5th wheel for accurate mileage recording and dynamometer..
Testing wes done in the Auto Leb to measure fuel/sir rastios, fuel consumption,
emissions and performence perameters to establish base line data.

Various models of megnetic units vere deéigned to study their effect on fuel
-consumption by driviﬁg the fieeﬁey loop with end without the unitAattached. A
patent was applied for.at this time when other vehiéles were also base ‘lined on
dynemometers and driven over the freeway loop. The smallest vehicle was a 1976
- Honde, 1400 cc 2 door sedsn and the lsrgest, s Mercury 1972 429 cidl doorlsedan.
Fuel economy increases raﬁged from 8% to 15% on 6 vehicles tested. |

-During this period. outside consultants were engaged, Dr. Peter Caﬁpbell of
the USC Electrical Engineering Depertment and AZ Industries which furnished
magnets with speciai characteristics to optimize the magnetic field effect on
hydrocarbons. AZ Indﬁstries also made studiesland recomﬁendations of the most
cost effective configurations of units to fit domestic end foreign fuel systems.
Since most of the testing wes done on the freeway system, we wanted to have.en
indevendent leboratory mske fuel economy tests én g closed course or & track.

The Goodyesr test track wss recommended. It is now the Transportztion Testing
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Inc. of Texss at Szn Angelo, Texas. They conductgd a series of tests using & fleet

of 8 cars accumulaﬁing a total of over 25,000 miles of driving on their test track.
The preliminary report wes favorable so en sdditional test was conducted. The
conditions were to place POLARION-X units on the control vehigles which were witb-"
out units to see if these vehicles were benefited to the same degree. An sdditionzsl
25,000 miles has been accumﬁlated for e totsl of 50,000 miles. This wogid also
provide & reliability test of the POLARION?X units under sctusl serviée conditions.

Development of the earlier electromagnetic fuel treatment devices revealed
characteristics of the effects of.electromagnetié fields on gasolene powered I.C.
-engines. The devices did not immediately show an increasg in MPG. Most engines
would require preconditioning periods of up-to'@jﬁbo miles befofe>optimum fuel
mileage was obtained. The head was removed to photograph the;éérbon build up and
deposits. After 1,000 miles the hesd was egain removed'and photographed showing
- removal and changes'in the carbon deposit. In many engines the ignitibn timing
was advanced and a lower octane fuel could be used without detonation. Easier
starting was observed in many cases. Much of this was documented for oil ¢ompanies
in Jzpen and dynamometer_reedings showed‘H? increase sttributable to the electro-
megnetic device. Similar observations with the present magnetic unit have been
noted but no clsims have been made until compsrable test$ have been repeated.
Sﬁrveys show buyers are not interested in these other benefits except for the MPG
increzse with the magnetic unit. | |

My Japanese egssociste continued to mzke improvements in the fluid ené-fuel -
treztment devicés, receiving over 25 US and foreign paztents for these improvements,
however only 3 or 4 models or configurations were manufactured during the 1960'slin
Jepen znd sold in Jespen and Europe. He elso menufectured end distributed varium

Territe megnets for the electronics industries until he become ill in 1970 but
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.coﬁtinued R&D in electromzgnetics with petents being granted as late as 197h.

Concurrently, with his consultent, Dr. Yukichi Asakawa who was then Director,
High Tension ﬁabératory, Nikon University, Tokyo, Japan the principles of
electromagnetics and electrostatics were used to develop concepts'and working
models for various applications for hydrocarbon fluids, thermodynamicé, promotion ,
- and retsrdation of heat trahsfer,-automotive éngines and systems. Dr. Asekawa
also hes numerous US patents for promotion of combustion; veporization and hest
trensfer used in industrial applications and equipment.

Vhen the energy shortage occurred in 1974 it was brought to the attention of
ERDA that there were meny papers on energy conservation in Japanese vwhich were
not translsted into English. The Jepanese "associate end myself hsd several
scientific papers translated to support US patent filings on the effect of electric
fields on combustionz vaporizetion snd heat trensfer. NASA officials read the
proposal to treat hydrocarbons and assisted in developing the preéént prégram at
CSULA, Mechanical Engineering Department to study.theneffects of eléctrostatics
on diesel fuels. |

Azaks Compaﬁy and AZ Industries, Inc. fgel a significant breek through is
occuring in carrying on the development of strong magnetic fields to treat hyéro-
carbon fuels such as gasolene, diesel fuels and combustible gaées tbvdbtainsmore

energy by more efficient fuel combustion and to seek new ways to conserve energy.



ATTACHMENT C 21

BACKGROUND DATA ON MAGNETIC FUEL TREATMENT*

The use of magnetic and electromagnetic fields to influence physical
and chemical reactions is well known and has many industrial applications
as in electrostatic printing (Xerox), audio and recording tape for video
and television, electrostatic precipitation of dust particles, electric
motors, electronic and electronic control systems are examples.

Magnetism is used in four basic forms in the treatment of hydorcarbons

and hydrocarbon fuels.

1) Permanent magnets
2) Electromagnets
3) Electrostatics

4) Electrogas&ynamics

An electrical field has the effect of promoting combustion, vaporization
and heat transfer by increasing the combustion rate. When the rate is in-
creased, more complete combustion takes place in increasing efficiency,

cleaner burning and less combustion by-products.

The development of cermets (ceramic magnets) capable of operating at
higher temperatures without losing the magnetic efficiency such as occurs
with other types of magnets such as ferrites has for the first time made
possible the use of cermets without the addition of a magnetic field. An
electromagnet is needed for increased temperatures to compensate for the
loss of magnetic efficiency, in the modern auto engine compartment 250°
temperatures are usual; to maintain the magnetic field strength when fer-

rite or other types of magnets are used.

Ceramic magnets (cermets) are relatively new and have outstanding
properties of stability, desirable magnetic composition, ease of manu-
facture and control of the grain structure and polarity orientation for
specific applications. The particular capability of magnetizing in a man—
ner to provide desired configurations of the magnetic fields not possible

with other types and to have greater magnetic strength.

*This is a true copy of information provided by applicant; retyped for
legibility.



Miniturization of electronic equipment is due in part in using these
properties in the design of matnetic components.

For the past 5 years,investigation, R&D, field testing of magnets
for treating fuels has been conducted to determine the optimum parameters
of magnetic fields to effect polarization of hydrocarbons specifically
gasolene, gasohol and diesel fuel. Much of the technical knowledge in
electromagnetics and electrostatics was available from the paint and coat-
ing industry where spraying with electrostatic guns has been done for over
30 years. Hydrocarbon rheology and fluid mechanics, placing electrical
charges on atomized fluid and air particles, polarizing molecules, are
means to provide control of the atomization and heat transfer reactions.

The hydrocarbons and solvents used for catalyzation and polymeriza-
tion are similar to the fluids used to provide combustion,atomization and
heat transfer in the combustion process. We have developed with assistance
from USC,Cal Tech, JPL,NASA at California State University Los Angeles the
magnetic unit that provides fields strong enough to effect polarization
of gasolene and are pursuing research on higher viscosity fuels.The units
are now being field tested by independent laboratories serving the auto
industry.

Transportation Testing Inc.of Texas,San Angelo,Texas is completing a
50,000 mile reliability and fuel consumption test, the 25,000 mile part is
submitted as an enclosure. USAC Properties,Inc. Speedway,Indiana will have
their test data available shortly on fuel economy tests conducted at the

Indianapolis race track by the products testing division. Patent application
drawing and data are included to clarify the details of the operation of the

unit and how it works in the fuel system.



ATTACHMENT D

ALBERT J. EOVACS
PLANNIN G CONBULTANT
1929 FREMONT AVE.
'5O. PASADENA, CA, $1030
PHONE 255-6122

POLARION-X GAS SAVER UNIT*

SPECIFICATION-

l. How the invention is constructed.
2. How it operates

3. How it is used

How the invention is constructed.

The unit consists of 7 pieces. The mag-
net assembly has 4 ceramic type magnets encased in a square aluminum tube, the
magnets placed in the tube, 2 magnets in tandem, facing 2 magnets in tandem
placed on the opposite side of the tube. The magnets are polarized to oppose
each other so that magnetic particles are not attracted to the inner surface
of the opposing magnets.

The 2 end caps of non—magnetic material are forced onto the ends of the
tube (7th piece) and expoled in place to form a tight seal to prevent any
leakage of the fluid passing through the unit. The orifices of the end caps
are sized to correspond to the approximate inner space between the magnets to
permit a smooth flow of fluid over the inner surfaces of the 4 magnets. The
opposite side of the magnets are in direct contact with the inside of the
tube and are kept in position by their repelling magnetic action and the end
caps prevent any lateral movement.

There is no constriction of the flow of the fluid and the total inner
open area is designed to match the fluid flows of the largest fuel pumps.

How it operates

The unit is installed in the engine fuel line between
the fuel pump and as close to the carburetor as possible. It has no inlet or
outlet wmarkings, working with fluid entering from either direction so the
unit cannot be installed incorrectly. The action of the fuel pump forces
fuel into the unit and £1ills the chamber so the inner surfaces of the magnets
are in intimate contact with the fuel flowing over the surfaces which are
placing 4 polarizing charge as the fuel is forced towards the carburetor.
Fuel leaves the unit entering into the inlet of the carburetor and through
a filter,if a filter is located in the carburetor inlet, and then into the
float chamber.

the fuel is metered into the throat of the carburetor to be mixed with
the incoming air and is atomized with the charged particles of fuel now in
droplet form being attracted to the oppositely charged air particles. In the
atomized fuel air mixture are an approximately positvely and negatively
charged ions, water vapor, dust particles which are drawn into the air horn

*This is a true copy of information provided by applicant; retyped for
legibility.
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The oppositely charged fuel air particles caused these to be attracted
to each other. The like charged particles cause dispersion of the droplets
so that due to the turbulence in the intake manifold and the negative charge
on the intake manifold the negative charged fuel air droplets are repelled
away from the intake manifold. The excess negative charges received from
the negative magnetic field implements the repelling effect.

How it is used.

The magnets in the unit provide a means to place a pol-
arizing charge on the flowing fuel. By placing the unit next to the carbu-
retor and connecting unit to the fuel line with insulating fuel hose the
charge i1s prevented from grounding. With engine stopped, the fuel in the
unit remains in the magnetic field force. On starting, gasoline from the
float chamber are first atomized causing easier statting.As long as the unit
does not touch any magnetic metal the polarization of the fuel continues,
either with the engine running or stopped. Spark plug wires or any electrical
wiring must be at least 3/4 inches distant so electromagnetic interference
cannot occur to the magnetic field.

By proper orientation of the charge on the permanent magnets it is pos-
gsible to induce this polar charge on elements in the fuel. These elements in
additives often provide nuclei for the formation of charged particles when
in the carburetor and combustion chamger. Water,gasoline are non—-solar sol-
vents in pure state. When impurities are present in non—polar solvents they
become conductive. Additives such as detergents, ionic and cationic surfac-
tants can cause conductive reaction,i.e., polarization.
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POLARION-X

DS —

PATENTS PENDING

POLARION-X is a new product based on strong
magnetic fields affecting fluids passing over a
magnet surface. This causes gasoline to burn
cleaner and more completely. The magnetic
energy increases the combustion ratio to get more
mileage from the tank of gasoline.

Japanese scientists working with magnets dis-
covered electromagnetic forces can be used in
fuel lines to increase combustion and cause a
greater vaporization of hydrocarbon fuels and
water. This is what happens in your carburetor
where fuel and air are vaporized into a very fine
mist and are drawn In the intake manifold and
engine cylinder.

A fuel air mixture is ignited by the spark plug and
the magnetic energy transfer provides better mix-
ing fo promote combustion. Slightly fess fuel is us-
ed if the carburetor is adjusted when you have a
tuneup to take advantage of the magnetic effect.

POLARION-X has very strong ceramic type
magnets which are not as sensitive to engine heat
and maintain their forces. This provides more
energy and does not require any electrical current
and will not cause any sparking or arcing in the fuel.
system.

Since it is also an energy saving device and
does not use electricity from your alternator, less
load is placed on the auto electric system.

A PRODUCT
OF

INCORPORATED

Ay INDUSTRIESJ‘

DISTRIBUTED
BY

30 Day Warranty

It for any reason you are not satisfied with the
performance of this unit, return to place of pur-
chase for a full refund. You must return the unit
within 30 days from date of purchase in original
carton with proof of purchase.

Mfg. by AZ Industries, Inc.
Temecula, California
under license from
AZAKA, Inc.
Monrovia, California

PRINCIPLE
OF

s s s e e it
PATENTS PENDING

In other countries, high gasoline prices have
caused the use of small fuel efficient cars. They
have used the newer electronic systems to im-
prove car performance.

As a result, the magnetic principle of
POLARION-X was incorporated into the fuel
system to promote better vaporization of the fuel
and air 1o provide more complete combustion.
Both electrical and electronic systems are based
on + and — polarity; a magnet can do the same
thing much more simply. It is safer as it cannot
spark or cause a gasoline explosion from vapors
anditconserves energy as nocurrentis taken from
the alternator.

When POLARION-X is installed with a tuneup, it
will increase time between tuneups. With better
combustion rate and cleaner bumning of the fuel
and air, there is less carbon deposit in the engine
and an increase in fuel economy. Independent
laboratories are testing the unit and find there is
mileage improvement. Where POLARION-X has
been tested on cars it was reported that there is
easier starting and less dieseling when the engine
is turned off. When engines are overhauled they
were found to have less carbon deposit on the in-

. ternal parts.

You can get these benefits by the use of
POLARION-X which never wears out and needs no
maintenance.

A%

3 INIWHOVLLV
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CUT OUT SECTION OF FUEL LINE TO ACCOMMODATE POLARION-X 7% " l

POLARION-X instruction installations
Tuneup is strongly recommended

1. Determine by holding unit alongside the fuel

line where it will fit, free from touching engine,
but as close as possible to carburetor. Mark the
fuel line.

. Remove fuei line or bend line for step 3.

. Cut fuel line at the two marks PLUS % inch,
which is 7% in. See sketch.

. Cut a piece of fuel line hose 2%« in. Slide two
clamps, one at each end over hose and push
end of unit into hose, leave Y ths in. space be-
tween unit and end of fuel line as shown.
Tighten clamps, check for leaks before and
after starting engine. E :

. Determine by holding unit next 1o line where

unit will fit, close to carburetor.

. Slip two clamps over 2 in. piece of hose. Push

hose over end of fuel filter nozzle. Push unit in
other end and tighten both clamps. See sketch,
top and side views.

. Place a second piece of hose (2) to reach from

opposite nozzle to end of fuel line by looping
hose as shown. Cut hose proper length after
making certain there are no kinks in tooped
hose line. Slide clamps over hose line and
tighten clamp metal fuel line first. Position
tooped line with viny! tape ties or duct tape to
water hose of other supports as needed.

V] 2)
_____ il ikl
TOP VIEW
m @)
FUEL LINE - - ——‘\
TO CARBURE, — - TN
\
@ 1!
4 I/
- /y
///’—— FUEL LINE FROM FUEL PUMP ____-’/ 4 (
[/ = = — 2
L=
[ '_,—"—/_—-"'—
AR\ T e =T SIDE VIEW

26



ATTACHMENT F
27

Transporiation Testing |
Incorporated Sf Texas |

independent Tire and Vehicle Testing e 1601 San Antonio Highway @ San Angelo, Texas 76903 o Phone915/655-0580
P.0.Box 171, San Angelo, Texas 76902, USA

. September 3, 1981

' WL. AL Kovau

~ Azaka Co. e
244 E. Pomonz Ave. . -
'Momwvm, Ca.&cﬁoama 91016

. lzeﬂeﬁ.ence 2o ow:. -te.a.ung 06 yowc pnoduc,t Polwuan x ?ud Saue/L S
Device, we are furnishing you data nelated directly Lo E.P.A. emmission.

neadings. Listed below you will §ind Co and HC neadmg:s pmwfc 2o and
a@te}c Zhe LMmLEuon of you/L product.

BEFORE L .-AFTER

- VEHICLE UESCRIPTION - ENGINE SIZE Co HC . Co HC
1980 Fond T-Bind 2 Door 302 Cubic inch 2.3% 165 ppm 1.5% 110 ppm
1980 Mazda 626 2.Door 2000 cc 3% - 230 ppm  2.7% . 240 ppm
1980 Ford Mustang 2 Door: 2.3 Liter. 1.0% 270 ppm .95% . 260 ppm
1980 Fornd Fainmont 2 Doon 2.3 Liter 1.7% 290 ppm 1.5% . 230 ppm
1980 Ford Fainmont 2 Door - 2.3 Liter . 4.0% 295 ppm - 3.2% 290 ppm

In addition o the anits Listed above we will update gou on a week 2o week
© basis of other units equipped with your product as fo HC and Co readings.

EPlw ‘l
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Independent Tire and Vehucle Testmg e 1601 San Antonic H:ghway e San Angelo, Texas 76503 e Phone 915/655-0580
P.0.Box 171, San Angelo, Texas 76902, USA : :

Septemben 23,1981

M. Dale Diven

c/o Coast Machinerny Houe/w
2419 Chico

South Del Monte, Calif. 91733

Dean Tale,

Enclosed you will find Zlke pmunenx data neded Zo complete the testing
perjormed at ourn aac,o&,t y 4n conjunction with the SAE necommended practice

J-1321. | ,

-On Septemben 3, 1981, the teating invofved yourn Polarian X fuel saver device
mounted on a 1980 Fond “wstang (2.3 Liten). The control vehicle was a 1980
Toyota Conolla (2.28iten). The following day, September 4, 1981, the same
fwo vehicles wene used but the PLarian X Fuel saver was nemoved. VYou shall {ind
test data nun sheets attached to this Letten, along with MPG data caleulation

Aheets.

The following items may be teneficial to you in trying Zo determine the
amount of variables that were eliminated 5lwm youn festing.

TEST COURSE.

46 miles 4in Length.

4 Lane highway (allowing fon unnecessary sieps)

U.S. 87 Month (between San Angelo, Texas and Sterling City, Texas).

ALL asphalt noad sunface.

Divided highway allowing fon U-Turns(uninterrupted test mtuua&)

Constant 55 mph speed Limit.

Strhaight highway (no hills on inclines and very few winding curves).
i .

9?1NQ5003>

" DRIVER OVSERVATIONS:

- A. Both vehicles nan smcothly.
B. MNo evidence of fuel gLow probfems.
C. Nc engine noughness.

TRIVERS AND (’l’ScPL":QQ

A, Controt vel,cclic
DRIVER: Mx. Roger Iingg Jx.

70
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lndependent Tire and Vehicle Testing ® 1601 San Antomo Highway ® San Angelo, Texas 76903 & Phone 91 51655-0580
P.0.Box 171, San Angelo, Texas 76902, USA

2
OBSERVER: M. Doaman Height

B. Tesi vehicle
DPRIVEDR: Ma. Matit Mernitt
OBSERVER: Mr. Ken Joslin

TEST VEHICLES

A. Ballast was set at §5% Load necommended tine sdize.
B. 1980 Fond Mustang tine asdze: PI185/80R13
Inflation pressure: 26 PSI
‘ §5% Load pen test tine: 955 LBS.
C. 1980 Toyotla Corona Tire Size: 175SR14
. Inflation pressune: 24 PST
§5% Load pen test tine: 892 LBS.

POLARTAN X FUEL SAVER DEVICE

A. Test component was utilized in excess of 1000 miles prnior to SAE fuck
economy_ tesl. o

B. Break-in perniod fon Polarian X fuel saven dew.ce was consistent with
test necommendations. (55 MPH speeds)

FUEL MEASUREMENT DEVICES

A. Fluidyne model 1228 totalizen.
B. | Fluidyne model 214-135 transducen.

14 you have any further questions please feel gree to contact me {n my

San Angelo office.

Beat Regalld).s 9

Z é/m 7
Edward Payne

- Vice President and General !lanagen

EP/Lw

R
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MILES PER GALLON CONVERSION

WITH DEVICE/CONTROL VEHICLE

§.251 - RUN #1
§.27¢ 3
§.297 4
§.317 ZA
§.199 ' 3A
§.320 4A
49.662 6

49.667 1BS + 6.0 = §.277
46 MILES X 6 = 276
276 + §.277 = 33.3%

BASELINE VEHICLE MILES PER GALLOM
33.35 MPG + 1.1915 = 27.99
TEST VEHICLE MILES PER GALLON

33.35 MPG + 1.1312 = 29.4¢§

2

30
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TEST SEGMENT T/C PATIOS
WTTH POLARTAN X FUEL SAVER

Test Run #1 1.1379
3 - 1.1372
4 | 1.1186
Average  3.3937 + 3 = 1.1312
Bascline Segment |
Test Run #2 1.1795
3 1.1980
4 : 1.1970
Average  3.5745 + 3 = 1.1915

(Average basefine T/C

Percentage fuel saved
Baseline T/C)

Average test T/C)+ [(Avenage

= (1.1915 - 1.1312) + 1.1915

[ .0603) + [1.1915)

h

( .050608 x 100) = 5.0608% fuel saved
Percent Improvement = (Average baseline 2/C - Average test T/C) + Aue)Lage teat T/C
- (1.1915 - 1.1312) ¢ 1.1312 |

{ .0603) + 1.1312

( .053306 x 100) = 5.3306% Improvement

723



COMPARATIVE DATA RESULTS FROM POLARTAN X FUEL SAVER DEVICE

WITH DEVICE VS CONTROL VEMICLE
TEST RUN . LBS FUEL CONSUMED LBS CONSUMED
NUMBER TEST VEHICLE +  CONTROL VHEICLE
] 9.389 & §.,751 o
2 9.315 a §.386
3 9.414 x §.278
4 9.281 & 5.297

TC values @ 98% confidence

Highesat T/C ratio x .98 = minimum acceptable T/C natio
1.1379. @ .98 = 1.1151 Range 1.1151 to 1.1379
DO NOT ACCEPT RUN 2 AS COMPARATIVE DATA,

DATA POINT 1S BELOW RANGE.
THREE REMATNING DATA POINTS ARE ACCEPTABLE.

_T/C RATIO

1.1319
1.110R
1.1372
1.1186

[AS
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COMPARATTVE DATA RESULTS FROM POLARIAN X FUEL SAVER DEVICE

VS CONTROL VEHICLE

W0/ DEVICE
TEST RUN  LBS FUEL CONSUMED LBS CONSUMED
NUMBER TEST VEHICLE + _CONTROL VEHICLE =
1 9.726 ¥ 8.367\
2 9,810 8,317
3 9.820 8.199 o
‘ | 9.959 X~ §.320°,

J

TC values @ 96% confidence

Highest T/C natio x .98 = mi{numum acceptable T/C natio

1.1980 @ .98% = 1.1740 | Range 1.1980 to 1.1740
DO NOT ACCEPT RUN H1 AS COMPARATIVE DATA.

DATA POINT 1S BELOW RANGE.
~ THREE REMAINING DATA POINTS ARE ACCEPTABLE.

T/C RATIO

1.1624
1.1795
1.1980
1.1970

€€
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ANN ARBOR. MICHIGAN 48105

October 26, 1981 OFFICE OF
AIR, NOISE AND RADIAT ION
Mr. LaVern Adam, President
AZ Industries, Inc.
28065 Diaz Road
Temecula, CA 92390

Dear Mr. Adam:

We received your letter of October 7, 1981 in which you applied for an
EPA evaluation of the "POLARION-X", a fuel economy retrofit device.

Our Engineering Evaluation Group has made a preliminary review of your
application and has identified several areas which require additional
clarification. Our comments below address the individual sections.

1. Section No. 3 - Please provide a copy of the patent application.

2. Section 8(a) does not give a clear purpose for the POLARION-X.
You state "The present device is a magnetic unit for treating
hydrocarbon fuel and an improvement on previous electromagnetic
devices developed ...". The Dbenefits of electromagnetic
treatment of a hydrocarbon fuel with respect to fuel economy and
emissions of motor vehicles are not clearly demonstrated.
Please explain this more fully. Also, the improvement over
earlier electromagnetic devices 1is not shown. Please explain
these improvements in greater detail.

3. Section No. 8(b) refers to the use of an electric field to
"promote combustion, increase vaporization, and heat transfer.”
The exhibits also refer to electrical devices. However, since
the POLARION-X is a magnetic device, the applicability of this
information is not apparent. Please explain.

4. Section No. 10 and the installation brochure adequately describe
the installation of the POLARION-X but it appears that
additional hardware is required. Do you provide installation
kits (hoses, fittings, etc.) to accompany the device? If so,
please describe.

5. Section No. 10(e) states no adjustments are necessary after
installation. However, the history of POLARION-X given as
part of the installation instructions states "slightly less fuel
is used if the carburetor is adjusted when you have a tune up to
take advantage of the magnetic effect”. What 1is this
adjustment? How is it made? Please explain this inconsistency
between the installation instructions in your application and
the instructions accompanying the device.
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Section 11 refers to the installation instructions for operating
information. These instructions make no reference to the
necessity for a mileage accumulation prior to obtaining a
benefit. However, the "Abstract of Development of POLARION-X"
states "Most engines would require preconditioning periods of up
to 1000 miles before optimum fuel mileage was obtained.” Please
clarify. Is mileage accumulation required? 1If it is, how many
miles? Are any benefits evident immediately after installation
of the device? Are the benefits of the device still evident
after its removal?

The test results in Section 15 contain several anomalies.

a. The mileage on the Mustang at the end of testing on 9-3-81
was 36,119 miles but it started on 9-4-81 with 36,091 miles.

b. Run numbers 1 w/p, 2 w/p, and 3 w/p each show 46 total
miles. However, the odometer indicates only 36 miles.

c. According to the odometer readings for the Corona, it
appears the first run given for each day was a warm-up and
should not be used for comparison. Since the Mustang ran
at the same time, this also appears to be true for it.

d. Section 54 of SAE recommended practice J1321 specifies a 5
minute interval between vehicles. However, the data shows
both vehicles traveled together.

e. The last fuel reading on test 1 w/p appears to be in error,

f. The 27 bandwidth for acceptable data is correct. However,
using .98 of the highest value to determine the lowest
acceptable reading means you always automatically accept
the highest reading even if it is the outlier and thus,
valid lower values will be rejected. Plus or minus 17 of
the mean or median would appear more acceptable.

g. Was there mileage accumulation with the device prior to the
9-3-81 test of the Mustang? If so, how many miles?

Please comment on 7a through 7g. Until our questions on these
data and their analysis are satisfactorily addressed, we will be
unable to properly evaluate the test results.

Also in Section 15, the test data was obtained in accordance
with SAE over—-the-road fuel economy test for heavy duty trucks
and tractor-trailers. Although we will consider data which have
been collected in accordance with other standardized fuel
economy measurement procedures, the test procedures must be
appropriate. The SAE passenger car fuel economy measurement
procedures (either SAE J1082a and SAE 1256) would appear to be
more appropriate. Please explain why the truck procedures were

used.
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9. What are the specific cleaims to be made for POLARION-X for
emissions, fuel economy, and performance?

10. What is the suggested retail price of POLARION-X?

Submittal of the information requested above will be necessary to further
process your evaluation. In order for us to process Section 511
applications efficiently, we have established a schedule for each. 1 ask
that you respond to this letter by November 11. If you have any
questions or require further information, please contact me.

Since processing your application will require you to submit test data
obtained at a recognized independent laboratory, I am sending you a
separate letter containing the current information on this procedure. I
am prepared to assist you in developing a test plan which will allow you
to conduct appropriate testing at an independent laboratory. Enclosed
with that letter is an EPA test report on a device which appears to be
similar to POLARION-X. It is entitled "Evaluation of the Super-Mag Fuel
Extender”. Even if you do not consider this device to be similar, you
may find this report useful as an example of an EPA test program.

Sincerely,

/s/
Merrill W. Korth

Device Evaluation Coordinator
Test and Evaluation Branch
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Sé” ’% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
] N, ]
%{OMOJ ANN ARBOR. MICHIGAN 48105
/P"'Lpno‘eé\
October 27, 1981 OFFICE OF

AIR, NOISE AND RADIATION

Mr. LaVern Adam, President
AZ Industries, Inc.

28065 Diaz Road

Temecula, CA 92390

Dear Mr. Adam:

This letter is in response to your request of October 7, 1981 for an EPA
evaluation of POLARION-X. The Environmental Protection Agency is charged
by Congressional mandate to evaluate fuel economy and emission control
devices. While the EPA does not actually "approve” such devices, it does
conduct evaluations for the purpose of increasing the common knowledge in
the area. For this reason, the outcome of any testing by EPA becomes
public information. It is this information which may be cited, although
no claims can be made that any EPA findings constitute "approval™ of the
device or system.

Enclosed with this letter is a packet of materials which will assist you
in developing a test plan which will allow you to conduct appropriate
testing at an independent laboratory. This packet consists of 1) a doc-
ument entitled "EPA Retrofit and Emission Control Device Evaluation Test
Policy", 2) "Basic Test Plans and Testing Sequences”, and 3) a copy of
the applicable Federal Regulations. '

A critical part of the application is the substantiating test data. The
required test results will have to be obtained at a laboratory of your
choice. Such testing would be conducted at your expense. A list of

laboratories, which are known to have the equipment and personnel to
perform acceptable tests, has been included in the enclosed packet.

Please allow EPA to comment on your test plan before beginning testing at
an independent laboratory. If you desire, we can assist in the develop-
ment of a satisfactory test plan.

There are, however, several aspects concerning testing at an outside
laboratory which I would like to bring to your attention at this time:

Minimum Test Requirements - Although different types of devices may
require a more complex test plan, the minimum we require involves two
vehicles and two test sequences run in duplicate. The vehicles
should be selected from those listed in Table 1. Each vehicle is to
be set to manufacturer's tune-up specifications for the baseline
tests.

The tests are conducted in a "back-to-back" manner, once with the
vehicle in baseline condition, and again with the device installed
with no vehicle adjustments between tests. If installation of the
device also involves some adjustments, e.g. timing, fuel-air mixture,
choke, or idle speed, another test sequence with only these adjust-
ments should be inserted between the first and last. If mileage



shown, then we would be able to say statistically at the 80% con-
fidence level that there is a real improvement. Similarly, we would
expect a minimum of 37 improvement for a fleet of 5 vehicles. Test
results which display a significant increase in emission levels
should be reason for concern.

Minimum Fuel Economy Improvements versus Size of Test Fleet

Fleet Size Average Improvement Required

6%
5%
47
3%
2%

oOun N

1

Any EPA testing will be performed at no cost to you and you will be given
the opportunity to concur with our test plan. Once this testing is com—~
plete, an evaluation report will be written. If no further testing is
required, the report will be written solely on the basis of the test data
submitted and our engineering analysis.

EPA intends to process your application in as expeditious a manner as
possible. We have established a goal of twelve weeks from the receipt of
a complete application to the announcement of our report. The attainment
of this objective requires very precise scheduling, and we are depending
on the applicant to respond promptly to any questions, or to submit any
requested data. Failure to respond in a timely manner will unduly delay
the process. In the extreme case, we may consider lack of response as a
withdrawal of the application.

I hope the information above and that contained in the enclosed documents
will aid you in obtaining the required independent laboratory testing for
an EPA evaluation of your device. I will be your contact with EPA during
the entire process. My . address 1is EPA, Motor Vehicle Emission
Laboratory, 2565 Plymouth Road, Ann Arbor, Michigan, 48105. The tele-
phone number if (313) 668-4299. I have also enclosed a copy of an EPA
report on the Super-Mag Fuel Extender. This device appears to be similar
to the POLARION-X. ©Please contact me if vyou have any questions or
require any further information.

Sincerely,
/s/

Merrill W. Korth, Device Evaluation Coordinator
Emission Control Technology Division.

Enclosures
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accumulation is necessary in order to realize the full benefit, the
same number of miles that are accumulated before the test runs must
also be accumulated before baseline runs. When mileage accumulation
is involved, duplicate tests must be run immediately after the device
is installed and again after the mileage accumulation is complete.
In addition, the method of mileage accumulation should be kept con-

stant. Also, as a minimum, the test sequence shall consist of a
hot—start LA-4 portion (bags 1 and 2) of the Federal Test Procedure
(FTP) and a Highway Fuel Economy Test (HFET). The details of these
tests are contained in the enclosed packet. Although only a hot-

start FTP is required to minimize the costs to you, you are encour-

aged to have the entire cold-start test performed, since any testing
and evaluation performed by EPA will be based on the complete FTP,
and you may wish to know how a vehicle with your device performs over
this official test. As a final requirement, the personnel of the
outside laboratory you select should perform every element of your
test plan. This includes preparation of the test vehicle, adjustment
of parameters, and installation of the device.

Submission of Data - We require that all test data obtained from the
outside laboratories in support of your application be submitted to
us. This includes any results you have which were declared void or
invalid by the laboratory. We also ask that you notify us of the
laboratory you have chosen, when testing is scheduled to begin, what
tests you have decided to conduct, allow us to maintain contact with
the laboratory during the course of the testing, and allow the test
laboratory to directly answer any questions at any time about the
test program.

Cost of the Testing ~- The cost of the minimum test plan (two
vehicles, two test sequences in duplicate) described above should be
less than $3000 per vehicle and less than $6000 for the total test at
any of the laboratories on the 1list. It should be recognized that
additions to the minimum test plan (such as mileage accumulation,
parameter adjustment, or additional testing) will result in addi-
tional costs. In any case, vyou will have to contact them indi-
vidually to obtain their latest prices.

Qutcome of the Tests - 1In order for EPA to best utilize our fac-

ilities, confirmatory testing will be performed only on those devices
that demonstrate a statistically significant improvement in fuel
economy or emissions based on data from an EPA-recognized independent
laboratory. We have established some guidelines which will help you
determine whether the test results with your device should be con-

sidered encouraging. These values have been chosen to assure both of
us that a real difference in fuel economy exists, and that we are not
seeing only the variability in the results. The table below presents
the minimum number of cars that need to be tested for varying degrees
of fuel economy improvement, assuming a typical amount of variability
in fuel economy measurement. For a minimum test plan which was con-

ducted on a fleet of two cars, the average improvement should be at
least 6%Z. If at least a 6% difference in average fuel economy can be
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- November 30, 1981

United States Environmental Protection Agency
Ann Arbor, Michigan 48105 _

Attention: Mr. Merrill W. Korth
Device Evaluation Coordinator
Test and Evaluation Branch

Subject: Application for evaluation of "Polarion-X"

Reference: a} AZ Industries letter dated October 7, 1981
b. EPA letter dated October 26, 1981.

Enclosure: Patent application and correspondence
Gentlemen:

. As requested in "referenced B" letter the following is additional clarification
on our application for evaluation of the Polarion-X Unit.

1. Sect%on Number 3 - See enclosure.

2. Section Number 8 (a) - The improvement is based on the increased magnetic
lines of force with the placement of the magnet element. The previous
10N-X and ATOM-X electromagnetic units produce approximately 450 gauss at
the center of the unit. The POLARION-X unit measures approximately 750
gauss at the magnet surface to 1500 gauss equidistant between the surfaces

.060 inches apart.

The benefits of electromagnetic treatment of a hydrocarbon fuel with respect
to fuel economy and emmissions of motor vehicles are the subject of many
papers relating to combustion, vaporization and heat transfer. The scientific
principles involved indicate that combustion rates are increased in a
electromagnetic field, (i.e.) electromagnetic lines of force promoting
increased vaporization and heat transfer for greater combustion efficiency.
Brochure pages 30 & 31 1ist papers reporting the effects of electric

fields, electromagetics and electrostatics on combustion relating to
hydrocarbon fuel.



USEPA -2- November 30, 1981 41

Section Number 8 (b) - Improvements of the magnet1c unit over earlier
electromagnetic units are (1) increased gauss readings, (2) no electrical
potential required to activate the electromagnets and conserving energy
from not being connected to the alternator. %3) The magnet unit cannot
cause a spark which is a possibility with an electromagnet. (4) Ceramic
magnets are capable of operating at engine compartment temperatures.

Section Number 10 - Additional hardware is not supplied due to the various
engine configurations. Hoses and clamps of proper size are readily
available for epecific engines from auto parts shops.

Section Number 10(e) - A tune-up is strongly recommended at time of
installation. California prohibits any deviation from factory specifications
for tune-ups. In states where adjustments are permitted a slightly leaner

~setting can be made. After the unit is installed and approximately 500 miles

is accumulated full economy increase can be measured and emission byproducts
are reduced.

. Section.NUmber 11 - The'instructions make no reference to the necessity for

a mileage accumulation propr to obtaining a benefit as it is assumed the
purchaser already has some jdea of his gasolene consumption before installation.
Most purchasers, after installation would fill the tank, drive till empty

and retop the gaso]ene level to the previous mark. Mileage driven divided

by fuel used gives MPG consumption, so the vehicle would have to have mileage
accumulation to measure performance Depending on carbon deposits in the
engine, most vehicles require 2 to 3 tanks of fuel to be consumed to clean

out the engine and as this occurs gas mileage increases. Assuming the

average car tank capacity provides 250 to 350 miles range, 2 to 3 tanks

are approximately 500-1050 miles to show results. Yes, some vehicles show

_immediate benefits the first day. Benefits are observed after the unit is

removed. This is confirmed by test vehicles with and without devices which
are switched halfway between the test program and by exhaust emission readings
of HC and CO which remained lower after completion of test programs.

Section 15 - (a.b.c.) Both test vehicles were equipped with transmissions that
are not found on normally equipped type vehicles. These transmissions are
prototype 1984 models and will be used on cars with much smaller tire sizes.
Ultimately, the drive gears equipped with these units are smaller and cause

a very high odometer mileage run-off

The test course was calibrated by using our Lebeco 5th wheel system and test
course mileage is correct. The vehicle speed was calibtated utilizing a
Custom S1gnals hand-held radar system

In order to correct mileages shown on each run we had to adjust clerically.
We acknow]ege our clerical errors and will correct them.

(d) Both vehicles were run at the same time using a spacing of 200 feet between
test units. Vehicles were speed calibrated with our Custom Signal hand-held
radalr. Professional drivers were used in the operation of this testing

and proper spacing was maintained throughout testing. If vehicles had

been seperated we would have certainly encountered a wind variable which

is very common in the area of west Texas. This variable was never considered
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in this test specification but we felt it would play an important role in the
performance of fuel economy in both test vehicles.

(f) Plus or minus 1% of the mean or median would appear more acceptable. In
dealind with products such as Polarian-X it might be best to consider the
"worst case". It is a product which will be sold to the public as a fuel
saver device and to consider the mean or median may become a misleading sales
point. In working with strict regulations set forth by the E.P.A. many
.considerations should be taken to protect the integrity of one's product and
the best measure to qua]ify'such device is to use "worse case".

(g) Yes, the device had a mileage accumulation of 1252 miles prior to testing
of the dev1ce.

8. In an effort to eliminate variables and to obtain consistency, our experience
in over the road testing we believe the SAEJ1321 was more appropiate. Stop
and go testing and acceleration, deceleration were secondary to recording
fuel economy and performance. ~Our professional test drivers have operational
patterns to eliminate as much as possible environmental factors and vehicle
performance differences. Thier truck driving experience when testing passenger
car performance gives more consistent data. We also find that there are less
complexities of measurements w1th SAEJ1321 for both truck and passenger cars.

9. Emissions - Depend1ng on engine conditions, can be reduced in a range from
5% to 10% for CO, 2% to 10% HCppm. Gas mileage improvements as measured
by SAE methods 5%. Increased performance measuring various engine parameters
10%. '

10. Suggested retail price of POLARION-X (35.00)
If additional information is required,;p1ea$e advise.
Sincerely,

Zf; “YaVern Adam

President

LN <« i

LA:rm
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December 11, 1981

United States Environmental Protection Agency
Motor Vehicle Emission Laboratory

2565 Plymouth Road

Ann Arbor, Michigan 48105

Attention: Mr. Merrill W. Koath
Device Evaluation Coordinator
Test and Evaluation Branch
Subject: Laboratory Testing Quotations Polarion-X Unit
Reference: EPA letter dated October 27, 1981
Enclosure: a. SCI letter dated October 29, 1981
b. Olson Engineering letter dated October 30, 1981
c. AESI letter dated November 17, 1981
Gentlemen:

Enclosures a, b, and c are cop1es of quotations for testing our
Polarion-X gas unit.

In view of your comments regarding the cost of testing (EPA letter
dated October 27, 1981) it is not clear as to exactly what tests are neces-
sary to comply w1th EPA evaluation requirements.

It appears that their quotat1ons are considerably higher than the
$3,000 per vehicle as stated in your letter.

This product will be mainly marketed for carbureted engines with new
design being developed for gas and diesel injection systems.



U.S.EPA | -2- December 11, 1981  4*

We will appreciate your reviewing the enclosed quotations and request
your assistance in the development of a satisfactory test plan.

Sincerely,

A Z INDUSTRIES .
e+ LaVern Adam

President
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Mr. LaVern Adam, President
AZ Industries, Inc.

28065 Diaz Road

Temecula, CA 92390

Dear Mr. Adam:

We received your letter of November 30 in which you responded to our
request for clarification of the information contained in your applica-
tion for EPA evaluation of the "POLARION-X", a fuel economy retrofit
device.

Our Engineering Evaluation Group has reviewed your responses and has
noted several items that your reply apparently did not address or that
still require clarification. Our comments below address the individual
items.

1. Our letter of October 26 stated:

"Section 8(a) did not give a clear purpose for the POLARION-X.
You state "The present device is a magnetic unit for treating
hydrocarbon fuel and an improvement on previous electromagnetic
devices developed ...". The benefits of electromagnetic treat-—
ment of a hydrocarbon fuel with respect to fuel economy and
emissions of motor vehicles are not clearly demonstrated.

Please explain this more fully."

Your letter of November 30 responded:

“The benefits of electromagnetic treatment of a hydrocarbon fuel
with respect to fuel economy and emissions of motor vehicles are
the subject of many papers relating to combustion, vaporization
and heat transfer. The scientific principles involved indicate
that combustion rates are increased in a electromagnetic field,
(i.e.) electromagnetic lines of force promoting increased vapor-
ization and' heat transfer for greater combustion efficiency.
Brochure pages 30 & 31 1list papers reporting the effects of
electric fields, electromagnetics and electrostatistics on com—
bustion relating to hydrocarbon fuel.”



Your reply did not sufficiently answer our question. The ref-
erence you included with your application appeared to discuss
the effect of an electric field on a fuel/air mixture during the
actual combustion event while your device exposes only the fuel
to a magnetic field. We are not aware of how the material in
the reference relates to the principles of your device. In
addition, the references listed on pages 30 and 31 of your
application are not readily available and are apparently all
given in Japanese. The only exception appears to be an article
in Nature Magazine. This reference discusses electric fields.

Please explain more fully the benefits of magnetically treating
an engine's fuel and provide technical papers or other approp-
riate documents (in English) that support your explanation.

2. Our letter of October 26 noted that the test data in item 7c of
your application indicated that the first run each day was a
warm—up and should therefore not be considered. You did not
respond to this comment. Please inform us whether or not this
first test was indeed a warmup. Also please tell us how the
vehicles were warmed-up and stabilized each day.

Submittal of the information requested will be necessary to further pro-
cess your evaluation. I ask that you respond to this letter by December
23. TIf you have any questions or require further information, please
contact me.

Sincerely,

/5/

Merrill W. Korth
Device Evaluation Coordinator
Test and Evaluation Branch

4 6
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Mr. LaVern Adam, President
AZ Industries, Inc.

28065 Diaz Road

Temecula, CA 92390

Dear Mr. Adam:

We received your letter of December 11 in which you asked for our com—
ments on the three enclosed quotations for testing the POLARION-X gas
unit.

1. You said the cost quotations were considerably higher than the
$3,000 per vehicle we estimated. As we stated in our policy
letter, the costs of the minimum test plan (two vehicles, two
test sequences in duplicate) should be less than $3,000 per
vehicle and less than $6,000 for the total test at.any of the
laboratories. However, as we noted, mileage accumulation and
additional device testing could add substantially to these mini-
mum costs. A breakdown of the cost data you submitted for the
three independent testing laboratories reveals that all three
showed a cost for the minimum test plan which 1s very close to
$3,000 per vehicle.

2. While we are striving to ensure that the testing performed at
independent laboratories accurately assesses the capabilities of
a device, we are also reviewing our test policies in order to
minimize the cost of testing. For devices that achieve their
full ©benefit only after mileage accumulation, we recently
decided that we would eliminate the requirement to test immedi-
ately after installation. This change will reduce the testing
requirements on your device appreciably.

3. Your November 30 letter to us stated that approximately 500 to
1050 miles of driving with the device was required before the
benefits were evident. The two quotations that included mileage
indicated you only intended to accumulate 500 miles with the
device before device testing started. We question whether its
wise to accumulate mileage using the lower limit of the minimum
mileage accumulation requirement. It would be unfortunate if
the mileage accumulation interval was insufficient for an indi-
vidual vehicle and you where to later deem additional device
mileage accumulation and testing was necessary. To avoid this
situation, we suggest you choose a mileage accumulation interval
for which you can be sure the benefits of POLARION-X will be
evident in testing.

47



4. The three quotations each discuss a variety of test options
available to you. It appears that our Test Plan Code C (no
parameter adjustments but mileage accumulation required) using
Test Sequence Code 4 (claims for device on city and highway, and
device does affect cold start) would be the most appropriate
Test Plan/Test Sequence to use. On the other hand, Test Se-
quence Code 1 (claims for device on city and highway, and device

does not affect cold start) would also be acceptable to us and
would cost less.

In planning your testing, please remember that Test Plan Code C
no longer includes the testing formerly scheduled between device
installation and mileage accumulation.

Also please note in determining the number individual ftests
required by a given Test Plan and Test Sequence that we are
referring to the number of valid tests on a wvehicle that is in
proper tune when tested. .

Yourlletter of November 30 indicated you will be claiming a 5Z fuel econ-
omy Improvement based on SAE methods. If a similar improvement is ex-
pected in the FTP and HFET tests, you will need to test a minimum of
three vehicles. If the average fuel economy improvement achieved in
testing the device is less than 5%, you will need to test more than three
vehicles to verify the fuel economy improvement.

Therefore, in order to minimize the potential costs .to you, you may wish
‘to test vehicles sequentially rather than as a group. ©On this basis you
could initially test two or three vehicles. If the test results are not
conclusive, you could schedule another complete test sequence on addi-
tional vehicles, one at a time, until the results become conclusive.

- The preceding comments are based on the 1nforﬁation tmrrehtiy7available
‘to us. '‘As I noted in my letter of December 14 the benefits of magnetic

. treatment of fuel are still not evident to us and I therefore requested

additional information. . Your answers to ‘my questions may. ‘affect the
.-testing requirements. ,.f T L S

I am prepared to assist you further in the development of your test -

plan. Please inform me of your progress by January 15. If you have any
‘questions or require further information, please contact me.

S S

, Sincerely;_

/3/ |
Merrill W. Rorth, Device Evaluation Coordinator
Test and Evaluation Branch

Enclosure

48
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January 15, 1982

United States Environmental Protection Agency
Office of Air and Waste Management
Ann Arbor, Michigan 48105

Attention: Mr. Merrill W. Xorth
Device Evaluation Coordinator
Test and Evaluation Branch

Subject: Application for evaluation of Polarion-X
a. AZ Letter dated 7 October 1981
b. EPA Letter dated 26 October 1981

Reference: c. AZ Letter dated 30 November 1981
d. EPA letter Dated 14 December 1981

Gentlemen:

In response to your letter of December 14, 1981 regarding our reply
to questions you submitted in your October 26th letter, we submit
the following information on clarification of comments in Section
8(a) and 7(c). -

The purpose of the Polarion X Gas Unit is:

1. Increase fuel economy

2. Reduce exhaust emmissions

3. Eliminate carbon build up

4. Permit use of lower octane rated gasoline
5.. Increase engine performance

6. Eliminate after running or dieseling

1. The paragraph beginning in our November 30th letter:
" The benefits of electromagnetic treatment of a hydrocarbon
fuel...." 1is not germane to Section 8 (a) and should not
have been included under Section 8. Our intention was to
comment on the similarity of the effect of a permanent magnet
and an electromagnet. It was inappropriate to use an example

4.9
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of.electromagnetic treatment when the intent was to use
magnetic treatment of hydrocarbons. We apoligize for the
misuse of the term electromagnetic treatment.

Of the references listed on pages 30 and 31, only a few

have been translated into English. We were informed the

paper "Behavior of Fluids under Electric Field--Promotion

of Combustion, Vaporization and Heat Transfer..." by Dr.
Yukichi Asakawa is an abstract of some of his papers in English.
This paper, dealing with behavior of fluids under electric
field, explains the effects of using electromagnetic lines

of force to induce reactions to take place. He writes of

a "Reaction Velocity Theroy" to explain this behavior. By the
use of magnetic lines of force generated by a permanent magnet
we can achieve similar results as that obtained from elec-
tromagnetic lines of force generated from an electric field.

2. Item 7(c), warmup of vehicle was run on north course of track
" a distance of 70 miles for 1:15.5 hours at approximately
' 55 MPH as specified in SAE Practice J1321 which requires
"a 1 hour minimum warmup time. The odometer readings needed
to be corrected due to the 1984 tire size that were on the
vehicle at the time the tests were being conducted.

If additional information is required, please advise.

Thank you,

AZ INDUSTRIES

7ﬂéq Le Vern Adam
President

LVA:rm
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AIR, NOISE AND RADIATION

January 21, 1982

Mr. LaVern Adam, President
AZ Industries, Inc.

28065 Diaz Road

Temecula, CA - 92390

Dear Mr. Adam:

We received your letter of January 15 in which you replied to our request
for clarification of information contained in your previous correspon-
dence. Your replies have answered all our questions about the POLARION-X
except for the theory of operation.

As we stated p;eviously; the fuel economy and emission benefits of mag-—
netic treatment of a liquid hydrocarbon fuel are not clearly shown. The
reference provided in your application discusses the effect of an elec-—
tric field on a fuel/air mixture during the actual combustion event while
your device only exposes the fuel to a magnetic field. This is the same
reference you refer to in your letter of January 15.

Again I request that you explain more fully the benefits of magnetically
treating the liquid fuel and provide techmical papers or other appropri-
ate documents (in English) that support your explanation.

Also in our telephone conversation of January 15, you said that you
planned to begin testing of your device in mid-February. Please provide
us a copy of the test plan so that we may review it and assist you in
determining if the results will be acceptable to us. We are also inter-
ested in who will perform the testing and when it is to be completed.

Again, submittal of the information requested will be necessary to
further process your evaluation. I ask that you respond to this letter
by February 15. If you have any questions or require further informa-
tion, please contact me at (313) 668-4299.

Sincerely,

/5/

Merrill W. Korth, Device Evaluation Coordinator
Test and Evaluation Branch
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March 9, 1982
OFFICE OF
- AIR. NOISE AND RADIATION
Mr. LaVern Adam, President
AZ Industries
28065 Diaz Road
Temecula, CA 92390

Dear Mr. Adam:

We still lack two critical pieces of information before we can properly
evaluate your device. As explained in our earlier letters and telephone
conversations, we are obligated to publish our evaluation in the Federal
Register. We cannot delay that action indefinitely. Therefore, I am
forced to ask you again to provide the information we need or we will
have to complete our evaluation and publish our conclusions with the
information at hand.

The most important information we lack is substantive test data to sup-
port your claims for the device. We have yet to see your test plan for
the test program you are about to initiate. As we explained, if we do
not have the opportunity to review your plan, you run the risk of an
oversight that might invalidate your whole effort. We recognize that
such testing is expensive and want to ensure that your testing will meet
our needs.

The other important piece of information is the designation of how your
device causes a fuel economy improvement. The rather vague term “"molecu-
lar theory"” really does not help us in our evaluation process. We need a
more detailed explanation.

Because of the inordinate amount of time that has passed since we first
received your application and the difficulties encountered in getting the
information in proper form for us to analyze, we are faced with the need
to establish a deadline. That deadline is April 30. At that time, we
will conclude our evaluation, with or without the requested information.
We believe that that date allows more than enough time for our review of
your plan and the conduct of the test program at an independent labora-
tory. At least three vehicles should be tested. If the data from the
independent laboratory indicate a meaningful fuel economy or emissions
benefit, EPA will perform confirmatory tests even though you may not wish
to fully disclose the principle of operation for your device.

Please let us know when you send us the test plan what laboratory you
have selected and the scheduled dates for your testing. If you have any
questions about these requirements, please contact me immediately at

(313)668-4299.
Sincerely,
Y e e, e R

Merrill W. Korth, Device Evaluation Coordinator
Test and Evaluation Branch
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March 24, 1982

United States Environmental
Protection Agency

Motor Vehicle Emission Laboratory
2565 Plymouth Road

Ann Arbor, Michigan 48105

Attention: Mr. Merrill W. Korth
Device Evaluation Coordinator
Test and Evaluation Branch

~Subject: Test Program Polarion-X Unit

Reference: (a) EPA Letter Dated Dec. 18, 1981
b) EPA Letter Dated Jan. 21, 1982
(c) EPA Letter Dated March 9, 1982

Enclosure: (a) Polarion-X Test Plan
(b) Copy Motor Trend Aritcle
(c) TTI Leter Dated Sept. 3, 1981 by John Geraghty
(d) California State University Letter Dated dune 8, 1982
(e) Patents Granted-Magnetic Ferrous Attraction
(f) AZ Brochure Sheet-Polarion-X Unit
(g) Copy-Volume Magnetic Susceptibility

Gentlemen:

Confirming our phone conversation of March 23, 1982, we are submitting for
your comments and approval our Basic Test plan for testing the Polarion-X
Unit as shown on enclosure (a). The tests will be performed by a laboratory
approved by EPA and you will be notified of our selection prior to starting
the tests. We are presently getting revised quotations based on current

EPA requirements.

~In your letter of March 9, 1982, you advised that a dead 1line of April 30,
1982 had been established for completion of tests and final test results.
While we will make every effort to expedite this program we beleive that
additional time will be required and request an extension if the testing
goes beyond this date.

53



: §
United States Environmental ’ 2 March 24, 1982
Protection Agency -

Your letter of March 9, 1982, also requested further information and test
data to support our claims for the device. Enclosures (b) thru (c) is
additional information that may be helpful in your evaluation of the
Polarion-X Device.

Mr. Al Kovacs of Azaka Company who has patent rights pending will submit
under separate cover further explanation on our claims for the device.

It is respectfully requested that ydu review this proposal and advise
at your earlist convenience. '

Sincerely,
AZ INDUSTRIES

Dale V. Diver
Vice President

DD: gk

Enclosure

54.
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28065 DIAZ ROAD, TEMECULA, CA 92390
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Basic Test Plans and Testing Sequence
AZ Polarion-X Unit

A minimum of three (3) cars will be tested under Section 511 of the
Motor Vehicle Information and Cost Saving Act. Following is the test
outline we propose: o

Test Plan Code C
No Parameter Required
Mileage Accumulation Required

Testing'Sequence
Code 1 or 4

Mileage _ ' .
500 Mile Prior to installation of Polarion-X
500 Miles after installation

Type of Engines to be Used

General Motors 350 CID v8 1977
Ford Motor 351 CID v8 1978
Chrysler 318 CID v8 1975
AMC 258 L6 1981

Enclosure (a) thru (f)
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244 East’ Pomona Avenue
Monrovia,California 91016

March 25,1982

United States Environmental Protectlon Agency
Motor Vehicle Em1351on Laboratory

2565 Plymouth Road '

Ann Arbor, MI h8105

Atts e %5’@%155%$§§5&%§oﬁ°ﬁ£gagﬁt°r

Subaect *Additional Data on Fuel Treatment

Referencezf; Letter dated 9 March :LaVern -Adam. Pres1dent
- : from ERA . AZIndustrles Inc.

Enclosures 1 Abstract of Development of POLARION%X
. 2 Prlnc1ples of a Magnetlc Dev1ce for Treatlng

_ Hydrocarbon ‘Fuels S ,
3:List of U.S. ‘Patents and Forelgn Patents granted

for Fuel Treatment

| Mr Adam requested I answer your 1nqu1ry for addltlonal

data on the theory of fuel treatment using magnetlc fields. The’

- principles relatlng 1on1zat10n and polarlzatlon are explalned

in terms relatlng to the - phy91cal and- electrical reactlons that
i'occur in the. movement of the fuel vaporlzatlon and combustlon.ﬁ

Slneerely,
»ﬂéief JL/ :
Albert/& vacs .-Owner -
AzakaCompany

Monrovia QA 91016
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"Principles of a Magnetic Device for Treating Hydrocarbon Fuels 57

Fuel electrification occurs when a2 ligquid such as a petro-
leum-product_flows past a solid or another fluid. The generation
of static electricity varies widely among petroleum products and
is unavoidable when moving hydrocarbons through a pipe or tube.
Thus, fuel flowing in a pipe, through a filter, solids or water
droplets settling through fuel, or fuel misting or spraying can -
generate static electr1c1ty. Essentially, it means separatlon of -
positive and negatlve chargés. Since hydrocarbons are extremely
poor conductors of electr1c1ty. such charges tend to accumulate
as long as movement continues.

Conduct1v1ty of fuels is derlved. in most part, from trace
-quantltles of polar or 1onlc contaminants. Examples of such con-
taminants are various salts of acids, partially oxygenated com-
pounds and asphaltenes. These are present in such great variety

‘ that measurlng them 1s 1mpract1cal.

In addition.’the transfer of fuel from refinery to the tank
of an automobile introduces other contaminants from handling,
storage and pumping operatlons. Fust partlcles and magnetic micro- .

_ flnes. dirt and water are substances usuallypfound to be in the
- fuel system. ' ' ‘

Most gasolenes are treated with addltlve s, surface active agents‘
which are addtlonal ‘sources of ions along with those in the fuel,
available to react when the fuel and air are mixed. During the
: vaporization process both:charged ions in the fuel and the nega- -
. tive and positive ions in the air supply react to surround the
‘atomized fuelldroplets in the fuel-air mixture.:

A charged droplet then becomes the nucleus to attract oppos—
itely charged ions. A complex set of electrostatlc reactlons occur
with the polarized ions in the fuel; the charged fuel droplet. '

negative and positive charged ions from the air causing the charged

‘ fuel droplets ani the ions to be more widely dispersed in the fuele
air mass from the repelling effect of like charged ions.

Azaka Company
Monrovia CA 91016 .
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MECHANISM OF COMBUSTION . _:58.4
This polarization develops conditions condusive to promoting
a greater mixing of the fuel-air mixtufe_to cause better combustion.
First, a free active ion of OH,H,or 0 is necessary to initiate the
series. In the second place, once such an ion enters into a reaction -
it produces both the oxidition product and a number of new actlve
jons. A reaction of this sort is called a branched-chain reactlon
because the original dctive ion produced a number of new active
jons. In this case the original OH ion produced three new active '
ions. Each of these will in turn tend to start a new chain of
reactlons, and the reaction rate in the fuel-alr mixture as a
-whole will tena to increase rapidly.

Cracking}of the large molecules to yield»hydrogen and simpler

. forms of hydrocarbons and the partial oxidation of some hydrocarbons
to form active intermediary compounds such as aldehydes, alcohols.
peroxides ketones and organic acids are some of the reactions

that contrlbute to the complexlty of the problem. The aldehydes,

in partlcular, appear ‘to play a very important part in hydrocarbon
flames. Spectroscoplc analysis always indicates thelr presence.

Conductivity of,fuei molecules as mentioned preViously,are
derived from trace quantities of polar and ionic contaminants,
various saits of acids, oxygenated compounds,etc., as well as
rust, '‘addititives, ,magnetic mlcroflnes. dirt and water. These con-'
tamlnants. pa551ng through a magnetlc field are influences to
varlous degrees, dependent on the. magnetlc and paramagnetic
susceptlblllty,retalnlng this effect to react in attractlng the
.free po;arlzed ions as the fuel and air are atomlzed. '

Since static electricity is present. in fuels, advantage is
taken of a magnetic field to increase the polarization of those
elements in the moving fuel which can be effected. When fuel is
atomized the polarized ions in the a1r supply a large increase
of ions to augment the fuel droplet polarlzatlon and to promote
the various complex reactions described above. The solid fuel
can provide the means to initiate the ionization and the polar-
ization process.

2. :
Azaka Company

Monrovia CA 91016
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April 2, 1982 OFFICE GF

AIR, NOISE AND RADIATION

Mr. LaVern Adam, President
AZ Industries

28065 Diaz Road

Temecula, CA 92390

Dear Mr. Adam:

We received your letter of March 24 which outlined your "Basic Test Plan
and Testing Sequence AZ Polarion-X". The plan 1is acceptable to us and
should ensure that the testing at an independent laboratory will accu-
rately asess the capabilities of your device.

On the other hand, we cannot grant the time extension you requested. We
believe it is reasonable to expect the testing to be completed and avail-
able to EPA by the deadline of April 30. 7You were originally advised of
our testing requirements in my letter of October 27, 1981l. I commented
on the test quotations and suggested the appropriate testing options in
my letter of December 18.

Again, please let us know what laboratory you have selected, the sched-
uled dates for testing and the testing sequence (Code 1 or Code 4) you
select. If you have any questions about these requirements, please con-
tact me immediately at (313) 668-4299.

Sincerely,

/s/

Merrill W. Korth, Device Evaluation Coordinator
Test and Evaluation Branch '

cce Dale V. Diver, AZ Industries



