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EPA Evaluation of the Cyclone-Z 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 “Cyclone-Z" was conducted upon the application of a
marketer of the device. The device is claimed to improve fuel economy
and driveability and to reduce exhaust emissions. The Cyclone=Z is
classified by EPA as an air bleed device.

The following is a summary of the information on the device as supplied
by the Applicant and the resulting EPA analysis and conclusions.

l. Title

Application for Evaluation of Cyclone-Z under Section 511 of the
Motor Vehicle Information and Cost Savings Act.

2. Identification Information:

a. Marketing Identificaton of the Product:

"This device, which is manufactured in Japan under the name
Uzumaki, will be sold in this country under the name Cyclone-Z.
The name Cyclone-Z will be registered as a trade name in the
immediate future."

b. Inventor and Patent Protection:

(1) Inventor

“Hanaya Co., Ltd., and specifically Mr. T. Omori, invented
this device and have applied for a patent”.

(2) Patent

"A copy of the patent application is enclosed.” [Attachment
A of this evaluation].






Ce Applicant:
(1) Name and Address:

"This application is filed by Kana Corporation, a Colorado
corporation, 1653 Vine Street, Denver, Colorado, 80206."

(2) Principals:

"M:. Carl Urich is the principal owner and Chairman of Kana
Corporation, while Mr. Edward E. Simon, Jr., is the
President.”

(3) "Louis A. Bluestein, the Vice President of Kana Corporation
is authorized to represent the company. Our telephone
number is (303) 394-2001."

d. Manufacturer of the Product:

(1) Name and Address:
"Manufacturing will be done by Hanaya Co., Ltd., Marunouchi
Yaesu Building, 421-A1, 2-6-1 Marunocuchi, Chiyoda-ku,
Tokyo, 100 Japan".

(2) Principals:

"Hanaya's officers are Kyoji Usui, President, Akaira Osako,
Vice President, T. Omori and X. Tanaka, Directors"”.

3. Description of Product:

e Purgose:

"Both the objectives and theories of the Cyclone-Z are described
in documents previously mailed to you [Attachment B]. A new,
more compact brochure is enclosed [Attachment C] for additional
reference.

{For the readers convenience, the following are appropriate
excerpts from Attachments B and C of this evaluation.)

"+«s« our main purpose of this venture is to help all countries,
their societies and people.”

"To solve the world's auto gas emission and fuel=-saving
problems ...."

"The Cyclone-Z has been developed based on the combustion
engineering theory for better and higher combustion efficiency.”



Theory of Operation:

[See Attachments B and C of this evaluation]

Construction and Operation: -

[See Attachments A, B, and C of this evaluation]

Specific Claims for the Product:

"At the present time, specific claims are not made with respect
to the device. However, a general claim will be made that the
Cyclone~Z 1improves gasoline mileage, reduces emissions, and
improves driveability.”

"The Cyclone-Z has been developed based on the combustion
engineering theory for better and higher combustion efficiency-
It increases power, is economical and very efficient in réducing
auto emissions.” [Excerpt from page one of Attachment C].

Cost And Marketing Information:

"While the product should retail in the $200.00 range, that
price may vary. It will be marketed by America First Marketing
Corporation, of Oklahoma.”

4. Product Applicability, Installation, Operation, Safety and

Maintenance:

ae

Ce

Applicability:

"Essentially, the Cyclone-Z is applicable to all types of
internal combustion gasoline engines which have carburetors. It
is not applicable to diesel engines, nror cars with fuel
injection; and it appears not to assist cars using other
non-gasoline fuels. It is possible that some later model cars
with more sophisticated emissions control systems may be less
affected or adversely affected by the device, but these effects
are still under study.”

Installation - Instructions, Equipment, and Skills Required:

"Installation and operating instructions are enclosed
[Attachment A of this evaluation]. The only other maintenance
required will be the replacement of the air filter approximately
every 6 months.”

Operation:

[See Attachment A of this evaluation.]



Effects on Vehicle Safety:

"We are not aware of any safety problems with the Cyclone-Z.
Thus far, malfunctions have been traced to improper installation
and certain defects in manufacture."”

Maintenance:

"This product will cause improved engine efficiency as the
device 1is used. As a result, engine idling speeds may need
ad justment over time.

"The only other maintenance required will be the replacement of
the air filter approximately every 6 months.” [Excerpt from
Section 4.b. of the application]

5. Effects on Emissions and Fuel Economy:

aa
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Unregulated Emissions:

{The applicant did not address unregulated emissions. ]

Regulated Emissions and Fuel Economy:

"Previously you have received test results obtained in Japan
[Attachment D of this evaluation}; and I am enclosing herewith a
copy of the test results obtained from Automotive Testing
Laboratories, Inc. [Attachment E].

“When properly installed, the Cyclone-Z should <cause a
significant reduction in regulated emissions, particularly
hydrocarbons and carbon monoxide. In addition, the Cyclomne-Z
should provide a significant improvement in mileage.

"It is believed that these results are more apparent in road
testing using standard commercial fuels rather than indolene.
Dynamometer tests with indolene fuel are not consistent with the
results received 1in actual driving wunder less controlled
conditions. This inconsistency may possibly be attributable to
recently discovered adverse effects of air shipment on the
mechanical parts of Cyclone~Z."

6. Analysis

e

Description:

(1) The primary purpose of the device, as given by the
applicant, 1s to improve fuel economy and reduce exhaust
emissions. Based on the information submitted by the
applicant, EPA judges the applicant's statement to be
appropriate.



(2)

(3

Based on the theory of operation and the description
provided by the applicant, the device appears to be of
mechanical design and is intended to bleed additional air
into the engine at a rate which is a function of both
engine load and altitude. (Most air bleed devices provide
additional air at a rate which varies only with engine
load.) The additional air is introduced into the engine's
Positive Crankcase Ventilation (PCV) line and is claimed to
cause a more turbulent air/fuel mixture within the
combustion chamber and thereby improve the combustion
process.

In addition to the two documents (Attachments B and C)
referred to by the applicant, EPA also considered
Attachment A and determined that the theory of operation
and the description were not entirely adequate for two
reasons. First, it was not clear that the device was only
mechanical in design or whether there were electronics
associated with it. Second, it was not clear as to how
additional air injected into the PCV line could cause a
more turbulent air/fuel mixture within the combustion
chamber.

EPA judges the device as indeed being capable of bleeding
additional air into the PCV 1line. However, without
additional information and data, EPA does not know for sure
whether the air bleed rate is controlled by the load and
altitude controls within the device so as to cause a
constant air/fuel ratio as claimed by the applicant. EPA
asked for additional information to clarify these areas but
the applicant did not respond to this request (Attachment
.

The applicant states a general claim for the device is that
it improves fuel economy and driveability and reduces
emissions. Additionally, it 1is claimed in Attachment B
that the device also improves combustion efficiency and
power and also reduces piston ring blow-by gas. Further,
in Attachment C the claim is made that the device causes
improved starting and shorter warm—up periods.

The applicant did not submit information and data which
adequately supported all the claims made for the device.
Based on EPA's understanding of the device, there is doubt
that the device can cause some of the benefits claimed

(e.g., 1mproved power, starting, and warm—up, and reduced
gas blow-by). For other benefits, i.e., improved fuel
economy and reduced emissions, EPA believes that except for
carbon monoxide, the device is wunlikely to cause any
significant change. EPA requested additional information
and data, however, the applicant did not submit any
(Attachment F). ‘



(4)

The cost of the device, as given by the applicant, is
approximately $200. EPA estimates that installation time
would not exceed one hour and assuming a shop rate of $20
per hour, the installation cost would be an additional
$20. Thus, total cost would be approximately $220. If use
of the device did result in a 10% improvement in fuel
economy (and assuming a cost of $1.40 per gallon of fuel),
a vehicle averaging 20 MPG would have to be driven
approximately 35,000 miles to recover the cost.

b. Applicability, Installation, Operation, Safety and Maintenance:

(1

(2)

Applicability:

The applicability of the product as stated in the
application, in general, seems appropriate. The applicant
did not state whether one model was applicable to all
vehicles. Since there are adjustment features within the
device, one model mav possibly apply to all vehicles. EPA
asked the applicant to clarify this concern, however, he
did not respond (Attachment F).

It should be noted that the applicant states, "it 1is
possible: that some later model cars with more sophisticated
emissions control systems may be less affected or adversely
affected by the device”. EPA agrees that for some recent
model vehicles which are designed and calibrated with
extremely lean air/fuel mixtures, it is possible that
further enleanment of the mixture may result in
driveability problems (e.g., hesitation .and stalling). For
the most recent models with feedback carburetors, any
change attributable to the device would 1likely be
automatically negated by the controls.

Installation - Instructions, Equipment and Skills Required:

The applicant did not submit a copy of the installation
instructions intended for purchasers of the device. EPA
requested that a copy be submitted along with a 1list of
those tools required to perform the installation
(Attachment F). However, the applicant did not submit anv.

Based wupon the description of the device and also
considering the general installation instructions given
within the patent (Attachment A), EPA judges that an
individual having a basic understanding of engines should
experience no difficulty installing the device.
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(4)

(5)

It was also judged that common hand tools found in most
homes would be sufficient to perform the installation.
EPA believes a real obstacle for most individuals will be
the required adjustments after device installation. The
instructions given within the patent state that a
tachometer and an exhaust gas analyzer are used when
performing the adjustments. While some individuals mav
have a tachometer, few have access to an exhaust
analyzer. Therefore, wmost purchasers will find it
necessary to have the adjustments performed by a commercial
service facility.

Operationm:

Based on the design of the device, EPA has judged that a
controlling action by the driver is not required in order
for the device to function properly.

Effects on Vehicle Safety:

EPA judges that for most vehicles the device should not
pose any safety related problems. However, for some recent
models which have the carburetor calibrated for very lean
air/fuel ratios, the further addition of air by the device
may cause adverse driveability problems, i.e., hesitation
and stalling, which under certain driving conditions may be
considered unsafe.

Maintenance:

The applicant states that the only additional maintenance
required is the changing of the air filter (located on top
of the device) every six months. EPA judges this to be a
relatively simple operation and should cause no prcblem.
Not stated in the application was the source or cost of
such filters. Another concern was that noted in Section
4b.e. of the application wherein it is stated that engine
idling speeds may need adjustment after some time. EPA
asked the applicant whether the device will have to be
ad justed as done during initial installation (Attachment
F), i.e., with a tachometer' and an engine exhaust gas
analyzer. EPA also inquired as to the availability and
cost of the air filters. The applicant did not respond to
these questions. If the tachometer and gas analyzer are
required for adjustment, then this would likely necessitate
that the purchaser have the service performed at a
commercial facility. This of course would extend the
mileage interval to recover the cost of the device
(discussed in Section 6.a.(4) of this evaluation).



C. Effects on Emissions and Fuel Economy:

(1) Unregulated Emissions:

The applicant did not submit any data with respect to
unregulated exhaust emissions. Although data was not
provided, it is EPA's engineering judgement that based on
the design of the device, the Cyclone-Z is unlikely to
adversely affect unregulated pollutants.

(2) Regulated Emissions and Fuel Economy:

The applicant did submit test data (Attachment E) in
accordance with the Federal Test Procedure and the Highway
Fuel Economy Test. These two test procedures are the
primary ones recognized by EPA for evaluation of fuel
economy and emissions for 1light duty vehicles.l EPA
evaluated the data and noted the following concerns.

(a) The applicant deviated from the EPA recommended test
plan by performing hot-start test. While that
deviation may be acceptable for some devices, in this
instance it was not in that the applicant's claims
(e+g. quicker starts and warm-ups) could not be
assessed.

(b) The test results were typical of most air bleed
devices, 1i.e., carbon monoxide (CO) was greatly
reduced, hydrocarbons (HC) and nitrogen oxide (NOx)
may or may not have been reduced, and fuel economy was
essentially unchanged.2

1The 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.

25 few air-bleed devices have shown a small improvement in emissions or
fuel economy by leaning out the richer air/fuel mixtures associated with
vehicles prior to the onset of emission controls. Without wusing a
device, the same effect could also be achieved on these vehicles by
leaning out the idle mixture screws. However, with the leaner air/fuel
ratios now used by the manufacturers to control emissions and improve
fuel economy, even these few devices would not show improvements. On the
most recent mwmodels with computerized emission control systems, any
changes attributable to the device would automatically be negated by the
controls.



7.

(¢) The test report compares the test results after 200
miles of driving to those results obtained prior to
the 200 miles. Because baseline testing (without
device) had not been performed after the 200 miles,
one can not ascertain whether the change in emissions
and fuel economy were attributable to the device or to
the mileage accumulation.

The applicant contended both within the application and in
telephone conversations with EPA that the reason the test
results did not show significant benefits (except for CO) was
possibly because of adverse effects of the air shipment on the
mechanical parts of the device prior to testing.

The applicant was notified (Attachment F) of EPA's concerns
regarding the test data and requested that he submit additional
test data. The applicant subsequently notified EPA the device
was being rtedesigned to correct a manufacturing problem.
Because the design had not been finalized and considering the
time yet required to test the new design, EPA was forced to
complete its evaluation of the Cyclone-Z using all available
information.

d. Testing by EPA:

EPA did not test the device for this evaluation for the
following reasons. First, the test data submitted by the
applicant did not adequately support the claims made for the
device. Additionally, current ongoing design changes are not
yet completed. Further, EPA's engineering judgment and its
experience with other air-bleed devices suggest that significant
changes attributable to the device are unlikely to be realized.

Conclusions

EPA fully considered all of the information submitted by the
applicant. The evaluation of the Cyclone-Z device was based on that
information, EPA's engineering judgment, and .its experience with
other air bleed devices. Although the device may significantly
reduce CO emissions for some vehicles, it will probably not have a
significant effect on HC, NOx, or fuel economy. Additionally, EPA
has no reason to believe that the device can cause a noticeable
difference in starting, warm—up, power, or piston ring blow=by as
claimed. PFurther, it is possible that for some recent model vehicles

.which are designed and calibrated with 1lean air/fuel mixtures,

further enleanment of the mixture may result in driveability problems
(e.g., bhesitation and stalling). For other recent models with
feedback carburetors, any change attributable to the device would
likely be automatically negated by the controls.
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Thus, there 1s no technical basis for EPA to support the claims made
for the device or to perform confirmatory testing.

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

11
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Attachment

Attachment

Attachemnt

Attachment

Attachment

List of Attachments

A copy of the Patent Application (provided with 511
Application).

A copy of an enclosure to a letter from Kana
Corporation to EPA, April 2, 1982.

A copy of an enclosure to the application, titled, A
Revolution in Combustion Engineering Theory, the
Cyclone~2.

A copy of an enclosure to a letter from Kana
Corporation to EPA, April 2, 1982.

A copy of an enclosure to the application containing
test results from Automotive Testing Laboratories,
Inc., August 27, 1982.

A copy of letter from EPA to Kana Corporation, October
5, 1982.
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. SPECIFICATION

TITLE OF INVENTION:
Air Supply Device for Intermal Combustion

Engine

FIELD OF INVENTION:

This invention pertains to air supply device
for intermal combustion engine which is designed to im-
prove a fuel/air ratio of mixtured gas in intermal com-
bustion engine.

BACKGROUND OF TECHNIQUE:

The intermal combustion engine operates on the

Principle that a carbﬁfetor atomizes fosil fuels to
Produce mixtured gas which is forwarded to a cylinder

to be ignited. It is knmown that optimum conditiom of
mixtured gas temds to suffer a change by the engine
speed and the temperature of intermal combustion engine,

as well as by the altitude where intermal combuszion

engine is located. The present inventor conducted the

16

experiment in which the number of revolutions of intermal

combustion engine was set at a uniform rate (3000 rpm),
while the altitude was altered. The following measure-
ments are the results of said experiment which show the

relationship between the altitude and the manifold boost

pressure.
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: Manijfold. boost
Altitude pressure

2400 m 385 mmHg
1730 ) 420
1590 440

1000 465

The results thus obtained leads to the con-
elusion that atmospheric pressure of the place where
mtermal combustion engine is located alters the con-

10 dition of mixtured gas in intermal combustion engine.

Accordiug to the prior arts, the jet engines
that use electronic fuels are provided with altitude
eompensating controller which operates om the basis ;f
absolute pressure, an&'altitude'compensatius controller

15 which adjusts air bleeder by vacuum bellows is incorpo-
xated into carburetor. However such altitude compensat-
Jmg controllers as mentioned above are expensive. |

ft is also uneconomical to improve intermal

combustion engine which is already in the forum of a
20 finished product by making use of the aforementioned
method.

Also, for the method to decrease NO, contained
in the exhaust gas, it is reported that combustion which

' eccurs ian a high temperature generates a large amount of

25 ¥0x; NOx is mainly generated in the center of combustion
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chamber where a high temperature ﬁermeates. Namely,
combustion performed within engine uh;re-a-high pressure
exists causes following reaction:

N, + 0, —"2N0 = 43.2 Ecal
This reacticn fregquents where a temperature is high.
Aforementioned NO which undergoes a non-equilibrium con-
ditiomn to be caused by the stroke where combustion
expands is exhausted to an atwoaphere to react on 02 so

as to yield NO As regards the aforementioned fact that

5°
NOx- is generated iu the center of a combustion chamber,
it is reported that the coucentration of NO to be pro-
duced at the first stage of combustion is extremely high
and the following stages of combustion are not the deci-
sive factar to generaéi NO ("The Principles on Engine
Plapning for Automobile” Tokyo: Sankaido Publishing Co.).
Furthermore, a serial picture released by Rasearch Insti-
tute of General Motors, Co., U.S.A. shows that NO which

is ignited to begin combustion at BTDA 7° still retains a
high temperature as well as a high pressure at ATDC 40°
(Cohlin Campbell. "Sports Car: Its Theory and Design’:
42 - 43. Translation by Yoshiaki Shiznoda and Jiro
Kashiwagx. Nikyosha Publishing Co.). In addition. the
concentration of NOx to be exhausted from a rotary engine
in which the position of c¢cmbustion chamber is altered

as comparad with that to be exhausted from a recaprocat-
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ing eﬁgine. The phenomenon mentioned above result

from the characteristics of a rotary engine where com-
bustion chamber rotates in a stroke of suction and
compredssicn to give rise to a turbulence which continues -
to exist during ignition as well as combustion, so that
the flame is cooled down by means of cylinder and rotor.

The present inventor quotes the gist of the
publication cited above as regards the generatiom of CO
and HC contained in exhaust gas.

In an ordinary carburetor, fuels tend to float
in the air in the form of an extremely fine spray which
flows into cylinder with air flow. But in case where an
engine locad is small or an engimne idles, fuels tend to run
nto an inlet manifold~in the form of pure liquid. Onm
the other hand, when an engine performs with a large
amount of loAd or a full throttle, even 2 high temperature
does not prevent a throttle plate from openiﬁg in full
scale. Thus fuels to be supplied increase extremely.
Sometimes, the amount of fuels to be suvplied in the form
of spray reaches as high as éO%. Consequently, the effect
of a flush boiling that may occgcur as a liguid flows iato
a low-pressure inlet manifold does not prove itself sub-
staptially, resulting in urbalance of mixtured gas as well
as incomplete combustion to generate a large amount of CO

and HC. Furtherﬁore, in the case of a reciprocating
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engine, the swirl effect caused by squash does not éffer
any noticeable result at ap initial stage of combuaticﬁ,
whereas said effect brings about a noticeable result at
a final stage of combustiom ( "The Principles on Engine

Plauning for Automobile”" ).

DISCLOSURE OF INVENTION:

This invention intends to provide an air supply
device for intermal combustion engine which is designed
to maintain constantly an efficient fuel/air ratio of
mixtured gas regardless of a change in the altitude and
give high ocutput withk minimum comsumption of fuels, as
well as to reduce the amount of NOx, CO, HC coutained iz
the exhaust gas.. The;characteristics of this invention
resides in that a first control valve to be comtrolled
by atmospheric pressure and a secoud control valve to be
controlled by the load of carburetor are placed in an air
path in series, the downstream terminal of said air path
being connected to am inlet pipe which is located down- '
stream Irom a carburetor of interaual combustion engine.

The structure of this invention mentioned above
makes it possible to maintaiu coustautly optioum fuei/air
ratio iu accordance with the number of revo.utions of

internal combustion engine regardless of a change in the

altitude; this results iu an increase in output as well
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as reduction of fuel consumption.

At the same time, ia the structure of this in-
vention, an inlet manifold Qeng;ates a stroke of.iuhala;
tion, compression and e}plosion to cause a swi?l in )
mixtured gas which works to improve the evaporation and
combustion of fuels, as well as to enhance a greater
wuiformaity of mixtured gas. Thus, NOx, CO and HC c;ntain-
ed in exhausted gas can be reduced.

Furthermore, since an air supply device provid-
ed by this invention u;es PCV line of the couventiomal
internal combustion engine to supply the air, it can be
applied to almost all of the couveutional iﬁternal com-
bustion engine. In additior, PCV line can offer am appro-
priatevangle at which Secd;dary air is iujeeted to the maiun
mixtured gas, resulting in the generation of uniform
mixtured gas. It should be noted that the injectiom of

secondary air through a hole for boost measurement cannot

Set uniform mixtured gas.

BRIEF EXPLANATION OF ACCOMPANYING DRAWINGS:

Fig. 1 shows an exemplary embodiment of this
invention;

Fig. 2 and Fig. 3 show the sectional drawings of

a carburetor;

Fig. & shows an obligue drawing of an exemplary
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embodimeut of this invention.

OPTIMUM FORM TO EMBODY INVENTION:

Hereinafter, an exemplary embodiment of this
iuventiou will be explained with accompanving drawings.
Referring to Fig. 1, an exemplary embodiment of this
invention identified as au air supply device 1 comprises
air cleaner 2, atmoaphere chamber 4%, aneroid chamber 6,
first air chamber 9 (this embodiment prepares two first
air chambers as shown in Fig. I), suction chamber 10 and
second air chamber 12. The atmosphere chamber 4 to in-
hale a purified air through the‘air cleaner 2 is cou-
Dected to the first air chamber 8 through the high-speed
metering jet l6 which.woriks as the first control valve
to be controlled by the first diaphram 14 of the aneroid
chamber 6. Anperoid chamber b6 is airtightly enclosed by
the first diaphram l4. Atmosphere chamber 4 and first
air chamber 8 are counected by the high~speed metering
Jet 15 and high-speed adjuster 17 which works as first
manual control valve. The air passing area orf the highn-
speed metering jet lb for connection with the air chamber
8 is adjusted by high-speed metering rod 20 mounted on
lifter 18 that is integral part of the operatiag body of
first diaphram,and the area to be occupied by the high-

speed adjuster 17 for counection with the first air
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chamber 8 is adjusted by first adjﬁstment screw 21.
Referring to Fig. 2 and Fig. 3, the suf?ion chamber 10
is connected to vacuum advauce port 152 of carburetor
150 through signal conn;;tor 22. The suctiom chamber
10 is stopped by second diaphram 24 to make up second
control valve, and compression spriug 28 is installed
between the bottom 26 of the suction chamber 10 and the
second diapnram 24. Since exhaust port 20 of the first
air chamber 8 is substantially stopped by the second
diaphram 24 and valve seat 25, decompression of the suc-
tiou chamber 10 causes second diaphram 24 to travel to-
ward the bottom 26 against the operation of compression

-

spring 28, so that the exhaust port 30 begins to expand

23

the air passing area thereof in proportion to the pressure

in the suction chamber 10. Thus, the two of fird% air

chamber 8 are comnmected to the second air chamber 12. The

atmosphere chamber 4 is also counected to both the second
air chamber 12 through slow metering jet 32 which works
as third control vaive and slow-speed adjuster 34 winich |
works as second maanual contrél valve. Slow-speed meter-
ing fod 36 mounted on lifter 18 adjusts the area <o be
stopped by the slow meteriung jet 24 for counectiou witl
the second &ir chamber 12 and second adjustment screw 37
adjusts the area to be stopped by the slow-speed adjuster

14 for connection with the second air chamber 12. Cover
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39 is iustalled to adjust the fir;t adjustment scre&
21 and the second'adjusfment acrew jé‘frou outside.
The second air chamber 12 is connected to PCV (not showua
in the accompanying dra;ings) through supply connecter
40. Referring to Fig. 1 aud Fig. 3, said vacuum advance
port 152 is placed in the path which locates itself
slightly upstream from the center of rotation of butter-
fly 153. When the accelerator is stepped on to cause the -
butterfly 154 to rotate counterclockwise as shown in Fig.
J, the vacuum advance port 152 begius to locate itself
down-stream from the butterfly 154. |

Fig. 4 shows the structure of the atmosphere
chamber 4 which is composed of the high-speed metering
jet 16, tho"hish-speé& adjuster 17, the slow metering
jet 32 and the slow-speed adjuster 34. As showun in Fig.
4, the Lifter support 52 and the valve seat member 54 are
mounted ou partition member 50 to separate the first air
chamber 8 from the second air chamber 12. The first dia-
phram 14 is placed within the bottam 56 of the lifter \
support 52, and the upper part of rising member 58 of zhe
lifter support 52 has lifter rod 60 which is installed  so
as to project from the top of the rising member 38.
Vertical lifter rod 50 and V-shaped lifter plate 62 are
incorporated to make up the structure of the lifter 18,

aund the high-speed metering rod 20 and the slow-speed
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metering rod 36 are mounted on eachhterminus of V~shaped
lifter plate 62. On the other hand, the valve seat
member 54, which is furmished with the high-speed meter-
ing rod 20 and the slo;-speed metering rod 36, 13 further
provided with the first adjustment screw 21 and the
second adjustment screw 37. The high~-speed adjuster 17
consists of the first adjustment screw 21 aud a first
compresasion spring 70 which is adapted to prevent the
first adjustment screw 21 from loosing. The low-speed
adjuster 34 consists of the second adjustment screw 37
and a second compression spring 72 which is adapted to
prevent the second adjustment screw J7 from loosiﬁg.

In the structure meqtioned above, when an engine
either idles or deceiérates;hfhe butterfly 154 of the
carsuretor 150, as showm in Fig. 2, operates to close the
path where mixturéd gas travels. Thus the pressure in
the vacuum advance port 152, that is, the pressure in the
suction chamber 10O tends to stand as high as atmopheric
pressure, and the first air chamber 8 is cut off from the
second air chamber 12 by the-second diaphram 24. Con-
sequently, the air which passes through the slow metering
jJet 32 that opens in accordance with the range of alti-
tude, that is, atmospheric pressure and the slow-speed
adjuster 34 that opems in accordance with a desired area

to be occupied for counection, is forwarded to the intake
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manifold through the supply connecter and the PCV line.
On the other hand, when‘an engime is either
accelerated or is operated at high speed, the butterfly
154 of the carburetor bggins‘to move counterclockwise,
as shown in Fig. J, to locate itself upstream Irom the
vacuum advance port 152. Thus the amount of pressure
in the vacuum advance port 152, that is, the amouut of
pressure in the suction chamber 10 approaches the amount
of boost pressure in the intake manifold. Thus the
second diaphrawm 24 begins to lower against the operation
of compression spring 28, resulting in the creation of a
space between the second diaphram 24 and the valve seat
25 to commect the first air chamber 8 with the second air
chamber 12. The air &Asse: through the slow-speed metar-
iug jet 32 that opens in accordance with the range of
altitude, namely atmospheric pressure, and the slow-speed
adjuster 34 that opens in accordance with a desired area
fo be 6ccupied for conmnection, and the air also passes
through the high-speed meteriug jet 16 that opens in ac-'
cordance with the range of altitude, namely atwmospheric
pressure, and the high-speed adjuster 17 that opens in’
accordance with a desired area to be occupied for connec=-
tions and further the space between the second diaphram
24 and the valve seat 25, so that the air is forwarded fo

intake manifold through the supply conmecter 40 and the

26
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PCY line.

In the structiure mentioned above, the high-
speed metering jet 16 and the slow-speed metering jet
32 are designed im accoé&ance with the following table

so that they can supply the air which matches ranges of

the sea level to be selected.

High~speed metering Low-speed metering

jet (2000 rom) jet (650 rom)
Sea level Area for Air to be Area for Air to be

¢onnection . supplied connection supplied

(m) ( mm2) (1l/min) (mme) (1/miu)
0 0 - 0 0 B 0
600 0.53 - 30.0 0.72 2.0
1,200 1.25 . 40.0 0.87 2.4
1,800 1.95 = 45,0 1.04 2.7
2,400 2.65 © 50.0 1.20 3.0

Next, in the structure mentioued above, an air

supply device for intermal combustion engine i1s adjustad
t

as follows:

First of all, the air surply device 1 is placead
iu engine room almost in vertical position and the engize
is heated. Then, a tachometer and an exhaust gas analycer
are emploved to measure as well as to record the engine

speed of idling and the concentration of exhaust gas.
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Example:
Engine speed b50 xpm
Concentratiom of CO 4.0 %
Concentration of HC 3 800 ppm

Next, the engine speed is set at 2000 rpm to

measure the concentration of exhaust gas.

Example:
Engine speed 2,000 rom
COucentrﬁtion of CO 0.6 %
Concentration of HC 150 ppm

Afterwards, a supply connecter of air supply

device 1 is coumnectaed to the PCV line through a three-
way pipe, and the second adjustment screw 37 of the slow-

speed adjusfer 34 is févolVed S0 as to get minimum measure-

ments of CO and HC to be exhausted by putting ths engine
in the idling position. Ix the operation mentioned above,
the engine speed is adjusted by an idle adjuster. Since
the adjustment of the idle adjuster results in different
measurements of CO and HC to be exhausted, it is requireé
to repeat the adjustment by the use of the second adjust-
ment screw 37 after the engiue speed in the idling posi-
tion is adjusted. Next, the signal conmector 22 is
connected to the vacuum advance port 152 and the number
of revolutions of firstladjustment screw 21 of hish—spe;d'

adjuster 17 is adjusted to get minimum measurements of CO
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and HC to be exhausted with the engine speed being set

at 2,000 rpa.

Example=:
Engine speed 2,000 rom
Céncentration of CO 0.2 %~
Concentration of HC 100 ppm

The following table shows the result of the experi-
ment where an air supplf device provided by this inven-
tion is applied to a h-qycle, 8-cylindered engizme with

10 Zross engine displacenént of 7539 cc. The comparative

measurements 0f the table are based on 10 mode.

Ratio of -a-

Without ag air With an air crease and
supoly device supply device decrease
15 Co 107.65 g/om 4s .27 2/bo «57 9%
BC 3.72 g/tm 1.56 g/bn -58.0%
NOx 4.72 g/bn. 3.38 g/bn -28.3%
Co,y 653.9 g/bn 651.8 g/bn - 0.3%
Ratio of

fuels to 2.8 wu/l 3.3 b/l 17.8%

20 be consumed

The followizng table shows the comparative
measurements resulted from the experiment where an aix
supply device provided by this invention is placed at

various range of sea level.



Sea . Engine Without an air " With am air supoply

Level Speed supoly device ‘ device
“m rom CO(%) BC{ prm) CO(%) HC ( pom)
0 650 z.; . 80
2,000 1.2 30
850 650 2.9 120 2.2 130
2,000 2.0 65 1.35 55
1,300 650 2.9 130 2.2 140
2,000 2.8 80 L.k 55
1,600 650 3.1 140 2.2 155
2,000 3.0 95 1.2 70
2,000 650 3.1 160 2.2 170
2,000 - 3.2 100 1;35 70
2,300 650 .2 180 2.3 180

2,000 3.6 110 1.4 80
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CLATIMS =

1. ‘ An air supply device for intermal combustion
engine comprising a first control valve to be comtrolled .
by atmospheric pressure and a second control valve to be
controlled by load of an eangine; said two valves being
placed in ar air path in series and the downs:tream
termiual of said air path being connected to an inlet
pipe located downstream from a carburetor of internal com-
bustiou engine.

2. An air supply device for intermal combustiou
engine as specified in claim 1, said first manpual control
valv; is placed iu parallel with s#id first coutrol valve
in said air path. <

3. An air supply device for internal combustion
engine as specified in claim 1, in which the downstream
termiual of said air path are counected to amn inlet pipe
located downstream from a carburetor of intermal com-
bus<tiou engine through a PCY line.

4, Au air supply device for intermnal combustion
engine as specified in claim 1, in which a third control
valve to be EOutrolled by atmospheric pressure is placed
in parallel with said first control valve and said second
control valve iu said air path.

Se An air supply device for intermal combustion



engine as specified inm citaim 1, in which a second manual

control valve is placed in parallel with. said first

control valve and said secoud control valve in said air

path.

32
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ABSTRACT

This inventiou intends to provi&e an air supe
ﬁly device for internal‘}ombustiou engine the characte-
ristics of which resides in that a first control valve
to be controlled by atmospheric pressure and a second.
coutrol valve to be controlled by the load of engine
are placed in series in air path, the dowu-stream
terminal of said air path beiug commected to am inlet
pipe located down-stream from a carburetor of intermal
combustion engine, resulting in the improvement of
fuel/air ratio of mixtu?ed gas of intermal combustiou”
engine to reduce the amount of fuels to be cousumed as

well as to decrease the amount of NOx, CO and HC con-

tained in exhaust gas.

33
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ATTACHMENT 3

A CHALLENGE TO THE STARTING POINT IN THE COMBUSTION
EJGINEERING THEORY..

A COMBUSTION EFFICIENCY TMPROVFEMENT DEVICF
PERFECTED THROUGH THE TURBULENCE EFFECT

THE BIRTH OF THE "UZUMAKI"
A Start to a Clean Tuture Without Any Ruto Exhaust Pollution

Auto cwners throughout the world have waited for a lonc
time for the development of this gasoline savings and auto
exhaust emission reduction device which takes a cdrastic

lezd in this energy saving era.
- Vie shall name this, the "UZUMAKI" -

The Hanaya Group has established corporations in both
Aﬁerica and Japan, has also challenged the starting éoint in
the ccmbustion engineering theory and was instrumental in
perfecting the so-called "UZUMAKI." The Eanava Group's
engineering staff, in ordert to experiment anc develop the
foscil fuel for internal combustion engine to reduce the
poiscnous exhaust gases and also save fuel based their
studies and work in Denver, Colecrado, U.S.A. Our encdeavors
have come to fruition for the perfecticn of a super machine
which surpasses the commen knowledge coi the combustion
encineering theory.

This devise, the "UZUMAKI" not only drastically recduced
poisonous gas from auto exhaust emissions, but .l1lso extends
the gasoline mileage, and helps save fuel expenditures,
making it an epoch-making new product whose development was
awaited by 2ll car owners throughout the worlad.

’
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Starting with Japan and the U.S.A., the Hanava Group
has officially arplied for patent rcoicstration in 56 main
industrial countries. Having complectcd these registrations,
we 2re now fiscleccinrg our news throuchout the world ané

advertising the true value of our device.

Usually auto engines are designed tc burn vaporized geas
either by a carburetor or jet injected fuel system. This
uneven air fuel vaporized gas (either in a foggy mist or in
2 liguid form) is sent to its various cvlinéer which mixture
tends to stick to the piston walls and cylinder walls
thereby, the burning efficiency rate is only 60%-70%. The
remaining gacoline is burned of which the majority is
unburned gascline polluting the air with poisonous gas such
as the hydrocarbons (RC). This is a very seriocus problem
from environmental protection and energy-saving views. With
this in mind, the Eanaya Group by contrelling its excellent
engineering stafi, developed the ideal, complete gasoline
burning device. So to speak, we have made a challenge to
the starting point in the combustion engineering theory;
And, we have fina}ly completed this device for practical

use.

The basic system of this combustion efiiciency
improvement device "UZUMAKI," sendés additional supply of
secondary air into the fuel/air mixture produceé by the
carburetor, which generates a turbulence, a2nd with the boost
pressures in the intake manifold a multiplying eff=zct occurs
to vaperize the fuvel activity, activatinc a flzsh boiling
effect which in turn helps to make a2 steady flow cf z2ir and
fuel and raises the - uality of the mixture for a more

effective burn in the cylinder.

The supply of the seccndary a2ir which raises the
combustion efficiency is composed of 3 maior parts. lNamely,
it is the low speed controller, high speed controller and
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the high altitude compensator (atmospheri. Pressure seansoz).
Vhile the car is in operation, being uncder centrol with the

a2bove 3 parts, the correct amount of the secondary air is
let in through the P.C.V. lire after the enrcgine
revolution, enagine load, and the altitucde et which the car
is running is calculated. At the same time, the =seccndary
air to make the turbulence is let in throuch the F.C.V.
line. The making of the turbulence effect helps to
ccmpletely burn the fuel/air mixture which is in a
comparatively low temperature arounc the piston Lead, arcund
the cylirnder wall and around the retal portion of the
cembustion chamber. With "the wave motion of combustion
propagation” in the chamber, it has enabled making a2 faster
combustion which in turn produced a hich combustion
pressure. This raised the combustion effect to almcst 100%.

2n effective combusticn, raises the engine's
revclution, the power also greatly increases, and it also ~
decreases the fuel cost. Poisonous exhzust cases like' €O
({carbon monoxide), EC (hydro-carbons) anéd NOY (nitrcxcide)
are verv hard to eliminate--gas can be stopped in advance.

A. Air Cleaner.

B. Engine Condition Sensor.
C.. RAVYRYU Main Zody.

"D. Supply line for turbulance.
E. Signal virve.

I's Alr cleaner for engine. '
G. Carturator.

H. 2. C. V.

1. Cardburator Ttutterily.

J. Intzke Maniiold.

K. Intake Valv-.,

L. Exhaust valvs.

M. Spark plug.

. Exhaust Kanifold.

O. Combustion chamber.

. Piston.

. Cylinder.

. Crank Shaft
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Therefore, by raising the power in the vehicle, and
decpending on the types of vehicle, additional aascline will
ke saved, ané you will still be able to enjoy a marvelous
ride. Our "UZUMAKI" 1s 2lso equipped with a mini-computer

seneor.

This sensor has the capability of a2 testor, and also
incorporates a memory unit which connects directly to the
igniticon line, the gasoline or propene line. This always
leaves your car in the best ignition condition. Even if the
driver does not notice the time lag in the ignition, the
sensor will catch it. Therefore, you will witness no loss
in the fuel. Engine trouble especially in the electrical
svstem with which you are not familiar will be checked by
the sensor which will let you know in advance. EBEefore
driving, the driver can always press a certain sensor
button which shows whether the ignition line, ignition .
timing, overheating, engine stop, engine starting is ir gcod
conditidn or not. With this sensor, you will be able to
know your engine condition immediatelv before it gets
un;ontrollable or into a major disaster.

By catching the engine trouble beforehand tc prevent
any major problems, it means that you are having a normal
cendition, no fuel loss, and a maximum decrease in auto
exhaust gas emission. Throucgh these favorzsble conditiorns,
cur "UZUMAKI" will be able tc give ycu almost a 100% \
combustion effect, which leads to the maximum decrease in
the exhaust gas emissicn and savings on the gasoline

expenditure.



Tape it dowvwn
using tapes
sticking on
both sides.

40

Tuse box

To distri-
butor

gromct
ﬁ a Black cord for
grounding )
(:;:5 Input white cord (-) 4
e}
Red wire =+ Invut

g

(must be 12V)

With the installation ¢f the "UZUMRKI," the following

merits will be witnessed.

1. The turbulence effect or the combustion improvement

system "UZUMRKI" produces 2 high speed combusticn which

in effect cenerates 2 high pressure combusticn power.

Through this we have fuel

Also,

cevings of 1% up to 35%.

3 creat reduction in auto exhaust emissior of CO

(carbon monoxicde) HC (hydro-carbon) and N0OX (nitrcricde)

are witnessed.

2. The combustion improvement device "UZUMRKI," cetects

the altitude difference while driving, also deperding

on the altitude,

the- altitude ccmpensator feeds e

necessary seccndary air for the turbulence effect to

match the air cdensity.

Therefcre, vou shall witness a

perfect fuel/air mixture, anéd with the wave meoticn of

combustion propagation,

the ccmbusticon in the

combustion chamber is instantly and completelv burned.
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Therefore, power loss by lack of oxygen, and large fuel

loss can be detected before hand.

The turbulence cffect from the ccmbus+tion irprovement
cevice "UZUMAKI," eliminates the carbon deposits in the
various parts c¢f the combustion chamber (combustion
chamber, piston head, intake valve, exhaust valve,

piston ring} etc.)

By taking away the carbon deposits, the following

merits chall be seen.

a) The engine oil will last longer due to carbon no=

mixing in the engine oil.

b) The carbon mixed oil acts as a polishing agent on
sliding parts (piston, piston ring, crank metal,
conrod metal, crank journal and conrod jouznall,
however, as our device eliminates the carbon 'in

the engine, the engine itself lasts longer.

c) Since the carbon on the spark plué'electrodes are
always cleaned, there will ke no burning or

becoming socoty.

The turbulence effect frcm the combusticn improvement
cdevice "UZUMAKI" increased the combustion speeé ancd
produces a high combustion pressure. This increases
the crank shaft torgue ané also gives a better resceonse
on the engine revolutions, which in turn give z better

-eriormance in the acceleraticn and drivine  hills.

Through the turbulence effect from the combustion
improvement device, "UZUMAKI," it increases the flash
boiling giving each cylinder an even fuel/air mix=ure
which eliminates unpleasant encgine vibration.
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Further, "UZUMAKI" has the following 5 specialities.

1. While in operation, this cdevice dctects engine
revolutions, its lcad conditions and the necessary
quantitv for the secondary eir for the meking of the

turbulence is supplied by the flow meter ccntrcller.

2. For low or high altitude difference (atmospheric
pressure differcnce) our device irncorporates an
altitude compénsator which detects, operates and
automatically supplies the necessary seccndary air for

the turbulence.

3. This device 1is applicable on small, medium, large and

special cars of all makes.

4. An engine condition sensor with special wiring is
incorporated in this device, which automatically |
supplies and centrols the flow of the secondary air for
turbulence at low or high speeds.

5. After the complete instzllation of the device, the only
necessary maintenance recuired is to replace the air

cleaner.

As noted abcve, the "UZUMAKI"™ is an epoch-making device
that supersedes the theory in the combustion engineering
principles, and we strongly believe that we can be of
worldwide help in this zuzo field.

The perfection of the "UZUMAKI" was mac. at the end of
last vear (1981), and our firal test with prototype camples
was performed in Colcoraco, U.S.A. (Highlerd), E.T.C.
Lnvironmental Testing Corp., at Czlifornia U.S.A. (low
land); S.C.I. Systems Control Inc., covering large, mediuvm:,

and small size vehicles. LA-4 mode at high speeds and long

.
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distance drive tests at highway mode and 10-mode tests at
town speecds 2nd also ermiscion tests wcre performed.

Splencid tecst resulte heve been chtzined.
The following vechicles were tested:

1. Large-Size Vehicles, cver 2,000 cc:
Lincoln, Cadillac, Thunéerbird, TransaAm, Gallaxy, LTD,

Mercury Cougar,Ccrvette, Monerch, Camaro, licrnte Carlo,

Veliant, etc.

2. Nedium-S8ize Vehicles, 1,500 cc tc 2,000 cc:
Toyota Crown, lissan Cedric, Matsuda, etc.

3. Small-Size Vehicles, 1,000 o 1,500 cc:

Volkswagon, Subaru, etc.

As a result, 2ll perscnnel at the testing creocundes Wwere
amazed with the excellent test data the"UZUMAKI" showed.

Test Data Supplied by the Jzpanese Vehicle Testing
Associations
Performed by the Authorative Fcundational Juridicial Person
A 10-Mode Test Data

Vehicle Mame+ Lincoln, Continental 4-dccr, 1375, 7.52%ee

A}

Pusio gl ;";"'f\! Ale
7l ..ru.'_-r,.-; NPt 8

CO_(3/km) HC (3/ion ) [NIOx (8/kn] COz (BAm | EFEE &
107.65 372 472 | 6539 |2B(x™2)

45.27 .56 | 3.3% €51.8 | 35(*~L)

S [$13 3

s7aq ] 5319 BaTE) o3nTE 255 £3%)
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e are particularly proud to announce our test cCata
perfcrmed by the authoritative Foundational Juridicial
Person, the Japanese Vehicle Testing Asscciation ané the
egually authoritative lzborztory with eguipment similar to
the zkeve Jazpanese Vehicle Testino Association knewn as the
A.D.I. Auto Exhaust Gas Testirg Laboratorv. The tvpe of
test performed at both lzberztories was the l10-mcde test
whichk is reguirecd byv Japanese law ané kncwn throuchout the
world as one of the most severe autc tests with recgards to
zuto emissicn and fuel savings. Bei . g suzh, we are proud to
inform you that the test ezta ~e have obtained is & very |
valuable and authoritative document. Vie separate cover, we
have taken the plezsure of displaving the results fcr o

better understanéding of our "UZUMAKI."
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What is the 10-mode Test?

This ic 2 tcst patterr basing the ériving on en averace
cepeed in larce cities of Japen. And, this crivinc pettern
starte from C Km/h (0-mile/h) up to 40 ¥m/h (24.9 mile/h)
within ¢ time of 135 seconds and this is repeated 5 times.
The mileage per gallon is then calculated frcocm the exhaust

gas cbtained from this test mode.

{Q-MODE TEST -

2

: Car
Car  kmhix Spfedu
speed Mileg

/h

&

AUV Wy
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. .
. '
] . s
)
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'

N X I R T ST T 10 o e

(TIMF) Seconds . (TIME) Seconds

YWhat is the 1A-4 Mode Test?

This is a2 test pattern performeé in the state of
California, U.S.A. at a given driving speeéd starting frer C
Em/h (0 mile/R) and up to £1.23 Km/h (56.7 mile/h) fcr a
period of 1.372 seconds ancd cdriven a2t a standard pattern in
the town ané highways cf California. The mileage per czl.lcn
is then calculated frem the exhaust gac chtained from this

test mode.,

!

e have finally arrived to cur dacreased best ficures
©f CO (carkon monoxide) 20% to 40%, and a geip in gas
mileage of 5% to 35%. ‘Through cur endless endeavor in this -
project, such as repeate% tests perfcrmed on the road as
well as tests with chassis dynamometer, we gracually revised

our unit to its best.

With reference to the test on "UZUMAKI," the
representative of Eanaya Group has for manv years tested
large American cars as well as medium-sized Japanese cars in



altitudes of 0 meters in Japan through altitudes of 5,000

feet at Mt. Fuji. Tcsts werce also performed in llexico City,
one cf the highest cities in the world, ané in Colorado,
U.S.A. erncd throughout Celifornie for tests in low and high
2ltitudes to check its perfcrmance a2gainst precssure change
eané loss of oxyogen. Alrfo, durirc the summer months, tests
uncer intense heat in the states of Utech, Mew Me:ico,

Arizona, etc. were performed.

Severe cold weather tests were also performed
thrcvghout the states of Colerado, Viyoming, Montana, etc.
Teests were also performed in the kocky Mountzins uncder
freezing and snowing conditions to check its dur:bhility and
performance. Under the above conditions, the "UZUMAKI" has
been perfected by treveling a2 total of 800,000 ¥Xm (500,000

miles).

Other than the a2bove, tests were performed at Méxic;
City in June 1581 on new vehicles, but the older carg with
more carbcn in the engine were tested. Deéending on the
engine of the car, there was an unbelievable 30% gzin 2nd
above in mileage which surprised the personnel witnessing
the test. Vehicles without chemical catalysts showed CO
decrease over 90%, and HC showed a decrease of abcve 70%.

There was a remarkable change especially'in:Americén
large~type vehicles together with vehicles without the K
chemical catalyst units and we are proud to anncunce that
this is the first epoch-making device cdeveloped which woulé
solve the rumcored gasoline shortace in the near future. The
following are the data obtained during thz:. pericé.



ROAD TEST DATA OBTAINED DURING OUR PRODUCT

DEVELOPMENT IN THE USA (55/h)
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VEHICIE |4 p, or Dig-| WiTHOUT WITH PERCENT

NAVE YEAR | PLACEMENT UNIT UHIT INCRZASZ

Pontiac 1972 350 Hp |13.5 mile/gal.|16.9 mile/gal. 25.2:

: 5.6 Km/1 7.1 ¥m/1

Cadillac | 1875 350 HP [15.5 mile/gal.|19.5 mile/g2l. 25.E%

4 Door £.5 Km/1 8.3 ¥Xm/1

Chevrolet | 1876 350 Hp |(13.6 mile/g21.{16.8 mile/gal. 23.8%

4 Dear . 3.38 Km/1 .41 Xm/1

Plymouth | 1975 400 Hp |14.7 mile/gal.{17.9 mile/gal. 21.7%

~-z. Wagor 6.2 Km/1 7.6 Km/1

Pontizac 1977 350 HP 14.5 mile/gal.|19.5 mile/gall. 34.5%

Lyman 6.12Xm/1 8.24 Km/1

Cadillac | 1977 450 HP |15.3 mile/gal.|20.8 mile/gall. 35.9%

Tldcrado 5.93 Km/1 13.0 Km/1

Chrysler | 1973 440 EP |12.0 mile/gal.[17.4 mile/gall. 45%

liew Port 5.1 Xm/1 7.4 Xm/1

Lincoln 1978 350 HP 16.5 mile/gal.}21.5 mile/gall. 30.3%

4 Door 6.9 Xm/1 9.1 ¥Xm/1

Pontiac 1977 350 HP |13.3 mile/gal.|16.5 mile/gall. 24 .65

Leman - 5.6 Xm/1 6.9 Km/1 .

Pon*iac 1977 350 KP. |14.2 mile/ga2l |18.3 mile/gall. 28.9%

Leman 6.0 Km/1 7.7 ¥Xm/1

Pontiac 1877 350 Ep |13.9 mile/ga2l.|18.8 mile/gall. 35.3%

leman 5.9 Xm/1 7.9 ¥Xm/1

Pontizc 1977 350 HP (14.1 mile/gal.|18.5 mile/gal. 31.2%

Leman 5,9 Xm/2 7.3 ¥Xm/1 '

Lincoln 1673 350 HP - {16.9 mile/gal.|{20.5 mite/gall. 21.33%

MezTk 5 7.1 Xm/2 8.7 Km/1

0lé==- 1877 460 EP |16.3 mile/gal.|21.9 mile/gz2l. 34 .45
"Imoz_le 6.8 Xm/1 9.2 ¥Xm /1

Toyoza 1978 | 2,180 cc 25.6 mile/gal.|34.0 mile/g2ll 32.E& i3

Celica 10.8 Km/1 15.2 Km/1

Sudaru 1977 1,600 cc 31.5 mile/gal. 39.5 mile/gall 25 .45

St. VWagon | 13.3 Km/1 16.7 Km/1
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FCAD TRET DATA ORTI.IMFED DUPRING OUP PRODUCT
DEVILOPHINT IN JAPAIL (EQ Km/h)

VERICLE H.P or DIS- WITHOUT VIITH PERCINT
NAME YCAR PLACZMEMT UNIT UNIT INCPEASZE
Toyotas 51 1873 2,000 cc 8.1 ¥m/1 10.7 ¥Ym/1 31.8%

19.2 mi/gal 25.3 mi/gal

Nissan K 1972 2,000 cc 8.7 Km/1 11.2 Km/1  28.6%
20.6 mi/gal 26.5 mi/gal

Toyota ME 1978 2,000 cc 8.3 Km/1 10.9 ¥m/1 31.6%
19.6 mi/gal 25.8 mi/gal

+

Matsuda 1979  573x2 7.5 Km/1 9.3 Km/1  24.9%
E-SA 17.7 mi/gal 22.1 mi/gel
Toyota 1878 1,600 cc 16.2 Km/1 19.8 Em/1 22.2%

38.3 mil/gal 46.8 mi/gal

Tcyota 1975 3,300 cc 7.6 Km/1 9.3 ¥m/1 22.9%
Century 17.9 mi/cal 22.0 mi/gal
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EXAMPLE OF EXHAUST GAS AND MILEAGE TEST
IN MEXICO CITY

AUTO EXEAUST TEST AT IDLING AND NIGH SPEED

I D L I N G 2,500 P P M

HC CO HC CO
Vehicle lame: Grand larguis Year: 1982 IMileage: 1,05° Km
Without Unit 175ppm 2.4% 65ppm 0.65%
With Unit 100ppm 0.35% 20ppm 0.09s%
Erxheaust Gas
Reduced Rate 42.9% 85.4%2 52.8% 86.2%
reduced reduced recduced reduced

Dart Year: 1981 Mileace: 28,211 Em

Vehicle Name: Dodge
Viithout Unit SCeppm 1.2% ECppm 0.35%
With Unit 30ppm 0.12% 25ppm 0.03s
Exhaust Gas ' :
Feduced Rate 66.7% 50% 891.4%
recduced reduced reduced reducecd
Vehicle Name: Chrysler LeBaron Year: 1981 Mileage: 15,217 Km
Without Unit 240ppm 4.7% 130ppm . . 3.3%
With Unit 120ppm 1.25% 60pem , - 0.5%
Exhaust Gas
Reduced Rate 50% 73.4% 53.9% 84.8%
recuced . reducead reduced recuced
Vehicle Mame: Chrysler Town & Country, ¥: 15€1 M: 51,172 Xm
Without Unit 2€80ppm T 4.0% 160ppm 3.6%
With Unit 120ppm 0.9% 90ppm 0.6%
Exhaust Cas
Reduced Rzte 57.1% 77.5% ~ 43.8% B3.2%
' reduced reducead. recuced reduced
Vehicle Name: Chrysler LeBaron Y: 1981 M: 50,00C Km
Without Unit 150ppm 3.0% 5Crem 0.45%
With Unit 70ppm 1.1% 25ppm 0.07%
Exhaust Gas
Peduced Rate 53.3% 63.3% 50% 84.4%
. reduced reduced reduced reduced
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MEXICO CITY MODE TEST

Fuel Consumpticn

HC (c/Km) COlc/Im) Rate
Vehicle MName: Chrysler Town & Ccountry, Y: 1961 M: 51,179 Knm
Withcut Unit 2.93 7C0.01 6.04
tlith Unit 1.97 27.35 6.81
Reduction in gas
& gain in Km rate 32.75% 60.93% 12.75%
reduction recucticn galin

Vehicle Name: Doége Cart Year: 1920 Mileaée: 68,922 Km

W\tncut Unit 3.65 9¢.05 5.63
7ith Unit 1.88 25.53 6.98
Reduction in gas
& gain in Km rate 48.4°9% 73.96% 23.97%
reducticn reduction gain

As noted in the above test data, the "UZUMAKI" is a
splendié product which saves gesoline, and cependinc cn the
car, it shows a very high szvings. Moreover, our unit

reduces auto gas emissions which are not founé in other

-
I

procducts. ,
!

Until the completion of the "UZUMAKI," it has gone
through many difficulties and unheard of episodes. The
efforts ané patience to perfect this unit in terms of enercv
and spiritual endurance has surpassed our imagination, but

we are happy now that it has Lbeen perfectecd.

President Usui, the representative oI this development,
cold heartedly, has said "no” many times with gains of 5% to
10t in gasoline mileage and decrezse in auto exhaust
emissions. The backbone of this success was due to
President Usui's violent passion for the completion of its.
objective, =:nd rejecting.any compromises. Not mentioninc
the merits 22 the inventor, and our President's supe*vi51cn,
we can proudly say that the success of this venture lies in

Hanaya Greup's excellent cooperation of its staff members.






This is 2¢ if, the human czcc is focing

& deep breath. This also seems,

as someorc telling

to waste the importaent energyv, so it will last

ever-lasting universe.
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[HE FLRSY COMBUSTION EFFICIENT UNIT
.- IN THE WORLD

INCREASED POWER -
LOW PUEL COST
REDUCED AUTO EXHAUST EMISSICNS
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A REVOLUTION IN COMBUSTION ENGINEZRING THECRY
TEE "CYCLONE-Z®"

INCOMPLEZTE COMBUSTION LEADS 7O
DECREASED POWER, FUEL LOSS AND POLLUTICN

Venicles are designed to cperate when air and fuel are mixed

in the carburetor and fed into the cylinder chamber for
combustion. However, when the alr and fuel are not complecely
mixed, raw gasoline remaining in the relatively cocl combustion
chamber adheres to the piscton head and cylinder wall. As 2
result, an oxygen shortage occurs leaving unturned Ifuel and
resulting in harmful emissions such as CC (cardon monoxide), HC
(nydrocarbon) and NOx (nitrous oxide). Hign gasolline
consumption, or poor mileage, and unnecessary engine wear also
resultc from incomplete coembusticn.

Further, conventional engines do not have an altlitude
control compensator unit. This device autematically adjusts for
the correct air/fuel mixture .at variocus altitudes. Without it a
problem arises with a change in air density when travelling from
a high altitude to a low altitude or vice versa. This problem
results in power and fuel losses, as well as emisslion increases.

THE CYCLONE-Z® EAS BEEN DEVELOPED BASED ON THE COMBUSTION
ENGINEERING THEORY POR BETTER AND HIGHER COMBUSTION EFFICIENCY.
IT INCREASES POWER, IS ECONOMICAL AND VERY EFFICIENT IN REDUCING
AUTO ZMISSICNS.

WHAT IS THE TRUE CHARACTER CF THE CYCILONE-:2?

while an automobile 1s being driven, the esngine revclutions
load condi:tion normally will change according to
‘mstanc¢s. Cyclone-2® immediately catches thiese engine
ions with three (3) special ad/usting mecnanlisas.
r=cea ingo the 3device. These mechanisms are the low speed
'Ler, nigh speed ccntroiler and the altitude control
mpensator. As a resul: of automatic changes 1n tnese
narisms, a controlled amount of secondary airs is fed into Ine
.:.J. line and furcher to the intake manifol where 1t 1s mixec
it the exiscting air/fuel mixture. A circul ac‘ng flow is caused
producing a turbulence in the air/fuel mixture in the combustion
chamber. Thi1s cturbulence results in a much more complete
combuscicn, thereby reducing the dangerous exhaust emissions and

ilcreasing power.
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WITH THE TURBULENCE EFFECT CAUSING AN AGITATED COMBUSTICN, THE
CYCLONE-2® FURTHER INCREASES COMBUSTION EFFICIENCT.

THE COMBUSTION SYSTEM OF THE CYCLONE-®

The turbulence created by the supplying of secondary air,
together with the intake manifold boost 1ln pressure, speeds up
the gasification of gascline. Thls effect increases the flash
soiling effect of the droplet sized air/fuel mixture that was noc
vaporized at the carburetor and converts 1t tc an even alr-/fuael
mixture. The surbulence effect further leads to more ccomplece
combustion at the piston head, cylinder wall, and at other metal
moerticns of the combustion champer where e air/fuel mixture s

strer wor<s, cthe induc:t-ion

v -

meiatively c¢col and nar< to onurn. n

5f a seccndary air supply causes =z circulaticon flcw in tne
cy_.inder lLeading to an agiltated combusticn thrcughout toe
compustion caamper. Combuscticon speed and combustion pressure are
‘ncreased lesading to improved combuscsion. As a rTesuls, the
iriver zZets better response from tne engine, lncreasesc power,

NOx

fuel savings, and consZderadie recuction 1in CO, HC and
emisslons. :




Until now, the engineering theory with regard to combusticn
was that, whenever the combusticn efficiency 1s good, the CO and
HC emlisslicons were reduced but the troublescme NOX emissicns were
increased. However, the Cyclone-7® has broken this theory. The
NCx also has been decreased. During combustion, because of the
increased combustion speed and high combustion pressure,
combusticn time is reduced. The actual time required to complece
combusticn 1s less than the tige required to procduce NCx, and
combustion 1s completed before cthe NOx can be formed.
Additionally, the cooler flame resulting from the mixed air/fuel
allows the piston head, cylinder walls, ané other metal parts of
the combustion chamber to remain cooler, thus fJurther Znnhnibiting
the procuction of NOx. This effect was instrumental in solving a
mos: ifficult problem. Cyclone<-2® has revolutilonized the
comdustion engineering ctheory.

THE OPERATING PRINCIPLES OF "CYCLONE-ZO®"

AL "CYCLONE-2®" main body N. Ingine cylincer nezd
Z. ALr cleaner c. Txneust Mainlclid
c. Air ad uster c. Water jackect

= Zngine c¢concditions censcor a- ®4tszcn

E. Sub line for turbulence A. Alternacor

F. Signal pipe S. Conneczing rod

G. 3/way for signal vacuum T. Crank p»pull;

H. 3/way for air g. Cylinder

I. Ingine air cleaner v. il pan

Je Carburetor - We Intake Value

X. Tntake manifolid X. Spark plug

L. 01l cap Y. Timinz Chain case
M. Locker ccver Z. Wacter outlet
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WHAT IS A 10-MODE TEST?

This 1s a test pattern based on driving at an average speed
in large citles of Japan (Tokyo and Osaka). This 10 mede drivin
patctern of running and stopping gces frem O xm/h (O m.p.h.) up to
40 km/h (24.9 m.p.h.) in a time pericd of 135 seconds anéd is
repeated 5 times. The mlileage per gallcn i1s then calculated from
the exhaust gases obtained during this test mode. This fuel ctest
1s based on city driving and 1s most accurate in glving true
mileage. Also, this test is required by the Japanese Government
Transportation Ministry and 1s reputed toc be the most accurate,
yet severe, test of mileage and emissions.

A TREMENDOUS FUEL SAVINGS AND
REDUCTION IN EMISSICNS

The following chart shows the results of a2 10 mode test con a
879 Lincoln Continental (7,529 cc engine,, without the use cf
ne "Cyclone-2® " and with the use o¢f the "Cyclone-=1®"., The
tests were performed at the Japanese Vehlcle Testing Assoclaticen,
a Japanese Government Department on December 17, 1981.

cr 2
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fuel

without the Cyclone-2%® were CO - 4% and HC - 700 p.p.m.
revolutions were 650 r.p.m.

. 58
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The above analyzed results based on exhaust gas welght and
savings are as noted below. The exhaust gases at 1dling
Engine

With the unit, these emissions were

reduced to CO - 0.8%2 and HC - 100 p.p.m. - Engine revolutions
increased to 850 r.p.m.
i ’ . Fuel
CO (%4m) | HC BAm) | NOx (%m) | CO: (%4m) |corsumprion
With
e 107.65 2.72 4.72 632.9 2.8 (kmyg)
With Unit 4527 1.56 3.328 651.8 f 3.5 (KT
Eni ions DecT .
r}:iiiage IncT 578 N 58.1 A b 28.4 ZJ’i 0.3 ﬂ 25 % 2
RESULTS - NOT TALK! TEE TRUE VALUE OF TEE

CYCLCNE-Z HAS BEEN ESTABLISHED IN LABCORATORY TZISTS

10 MODE FUEL CONSUMPTION TEST DATA FOR JAPANESE CARS
(TESTS PERFORMED AT JAPAN VEHICLE TESTING ORGCANIZATION

AND A.D.I. EXHAUST GAS LABORATORY)
Ixhaust Weight ' Ixhaust Weight
-—/'D "Wl v/\!iif_- <1 Change /o unir w/vund L:{ Change
Co 263 % | 148 %m| 436 % co 4.1 %m| 6.7 m| 885 %l
HC 22 3% | 28 sm| B8O %Y HC 29 %m| 1.2 %m | SBS =l
I | ‘
Tuel 7.1 Nk 9.1 kM2 . ruel 6.5 kma 88 xmZ. == .
WLonsump o l 16.9 ™l 21, 8 ™l 281 %= T Consump. 15.4 =deeat| 20 8 ™l 327 /
HICHWAY FUEL ECONOMY TZIST RESULTS
VEXZICLZ YTAR' ‘ENGINE ACTUAL TUEL CONSUMPTION RATE lZNCR.
Tovota oo [P/0 uni )0 85%s¢ (568K (. 2088 -
celica 1578 200Qce | w/unic 1120'71(33.55""%!) e —
| w/o uniqes s alereon 2162
Nissan a ZOOOCC ~ 21es
%Lovtel 1978 ' AQZ;::§:
Pontiac o s ==y o
LeMans 1977 350hp S SRR
0ldsmobild = w/o uniiders (ISJ"fﬁi;@ 2453
Toronado 1577 45300 | /unit iSaees (200™9eD) =




ADVANTAGES OBTAINED AFTER INSTALLING THE "CYCLONE-Z®"
1. QUICX STARTS.

Wwith the more complete ccmbustion at all times resulting
from the turbulence effect (causing an agitated combus:cion), less
carbon remalns on the spark plug electrode. Therefore, the
engine starts more quickly even in severe cold and only a shert
time is regquired to warm up the engine.

2. INCREASED POWER.

With the more complete combustion, the crankshaflt torgue
trenghtens, response guickens, climbing power increases, and
engine noise is reduced. <1nce this unit Iis equipped with an

altitude compensator, seccndary air 1s automatically fed o Kkeep
tne air/fuel ratlo steady. Therefore, there 15 less power
decrease resulting “rom a high altitude lack of oxygen.

3. DECREASED HAZARDCUS =ZXHAUST GASES.

with the cturbulence effect causing an agltated combustiocn,
the highest degree of combustion efficilency 1s obtained.
Therefore, the blow=by gas, CO, HC, NOx and other emissions are

drastically reduced.

4. PUEL ECONOMY.

Through the more complete combustion in the variocus parts of
the combustion chamber (piston head, intake valve, exhaust valve,
plston ring, etc.), more carbon 18 removed from these parts, and
gasoline 1s more completely burned that would otherwlse have been
passed ocut as emissions. As a result, mileage will ilncrease
greatly. Further, this more efficient combustion eliminates
caroon build-up on the spark plugs, whicnh, in turn, lengthens the
life of the spark plug. With the reducticn of carbecn deposits,

siiiing parts (pisten, piscton ring, crank mectal, conrod metzl,
crank Journal and conrod Jjournal) will not be worn down by carbon
in the engine oil; and c‘ue"ef‘or° both the o0ll and the engine
ell willi las: _onge.. '
> CTHEZE ADVANTAGES. '
ecause alr passes tarcugh the "Cyclone-I®" and beczuse 1t
ntains few moving parts, the "Cyclone=-2®" has & gr-eat l1lile
centancy. The only maintenance regulred 1s a gericdic changes

s air filver

wn
\O



"CYCLONE-2®" SAVES GASOLINE
AND REDUCES AIR SOLLUTION

As most people know, after the recent cil crises, many
simiilar devises were developed and publicized; but every one of
them had its drawbacks. For example, when one ilncreased power,
the NOx decreased, but the CO and HC's, together with fuel
consumption, increased., OQther devices decreased the CUO and =C
gases, but the NOx greatly increased, and no fuel savings were
achieved. When adjustments were made {or saving fuel, the CO and
HC decreased but the NOx increased and power decreased. These
phenomena cccurred because the c¢onventional c¢cmbustion
engineering theory was used as the basis for all these Jesvices.
Cycione=.® is the result of a return to the bDasics Ln the
combustion engineering theory ancd a revision 1n that cthecsry.

MANY EXPERIMENTS AND ACTUAL RESULTS TERCUGHOUT
THE WORLD HAVE PROVEN THE CYCLONE-Z®

The experiments were performed on large sized Amerlcan cars,
medium sized Japanese cars, and small sized Zuropean cars. In
Japan, testing was performed in Tokyo, at zero meters altitude,
and on Mt. FuJi, at an altitude of 2,300 meters. In the United
States, testing was done at sea level in Californila, and at high
altitudes in Colorado. Tests were also performed 1n Mexico, both
in Mexico City at high altitude, and then driving from there to
the c¢coastal regions. These tasts measured the efficlency of the
Cyclone-2® with variations in pressure and air density. Tests
were made in Utah and New Mexico for efficiency of the Cyclone~Z®
in hot weather and in the Rocky Mountains for the efficiency in
cold weather. The resulting Cyclcne-i® has been determined toc be
efficient at any altitude and under any weather conditions.
Testing took place over a § year periocd and over 500,000 miles.
The resulting unit has been tested and appreved at sea level
laporactdories such as the Japanese Venhicle Testing Laboratery and
&t nhigh altictudes by the Mexican Sovernment Environmental Agengy-
Auto Department. The resulting unit 1s the revclationary
Cyclone-19®,

>

)
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S-15 Akasaka l-chome. Minato-ku, Tokyo TEL.TOKYO (5£5)33¢5

Order No. 00287-81 Date Fedbruary 5, 1922

~ | L
REPORT NO. 600036
EMISSION TEST RESULTS OF " CYCLCHE~Z v
TO REDUCE FTUEL CONSUMPTION AMD EMISSIONS

RENDERED TO
HANAYA OF JAPAN LTD.

L .

INTRODUCTION
This test report contains the results of examination and test of the vehicle

with the device reducing fuel consumption and emissions to demonstrate come-
pliance vith the applicable requirements of Article 31 of Japanese Safety

Standards for Motor Vehicles.

AUTHORIZATION
Letter of reguest dated December 17, 1981 from Mr. T. Omori.

DESCRIPTION OF THE TEST DEVICE

Name: CYCLONE - 2

The main functions:

Feed the secondary air through a pert of P.C.V. line into the inlet manifolc

to generate the turtulence in the mzin mixed gas, to elevate the combustion
rate and promote the reduction of the amount of harmful exhausi gases and szve
fuel expenses. Furthermore, by the sea level sensor's operation, the amount
of the secondary air into the inlet manifold feed which varies depending on the
sea level, and operates automatically so as to decrease or increz:2 the secon-

dary air in its suitable amount.

See Photograpgh 1. -

1haS REPOAT IS SUBMITTED FOR EXCLUSKVE USE OF THE CLIENT ABOVE ADORESSID. TS SIGMFICANCE 1S SUBJECT TO THE ADEQUACY amD
REPRESENTATIVE CHARACTER OF THE SAMPLES AND TO THE COMPREMHEMSIVENESS OF THE TESTS, [XAMINATIONS AND SURVEYS MADE. NO
QUOTATIONS FROM TMIS REPORT OR USE OF YL A 'S NAWE IS PERMITTED [XCEPT AS [XPRESSLY AUTMOMIZED BY Y1 A W WRITAG
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TEST_AND TEREST METHODS

Tecis - The testc perform two terms. One of them is the vehicle without

CYCLOME - Z, other term is vehicle used for CYCLONE - Z.

Test method conform to Article 31 of Japanece Safety Standards for Motor Vehicles.

The salient points are briefly described in the notes below.

TANDARD MNOTES

(1) Dynazmometer driving cycle: 10-mode cycle to be repeated 6 times
See fig. 1

(2) Test vehicle weights (Reference veights): Curb. weight plus 110 Kg
(3) 1Inertia weight class: See fig, 2
(4) Exhaust gas sampling: Constant-volume sampling

(5) Exhaust gas analysers
HC ...ev.e+. Flame-icnization detector
CO, CO2 .... Non-dispersive infrated analyser (WDIR)

NOX ........ Chemiluminescence detector (CLD)

TEST CONDITION

Date: December 17, 1981

Location of test: Japan Vehicle Inspection Association
’ Vehicle Testing la2b. Tokyo, Japan

Without device With device
Barometric pressure 770.0 mohe 770.0 nmnz
Test room ‘emperature 28.0°C 2E8.0°C
Humiditv 32.9 % 32.9 %

Checked by, 4.k
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Report No. 602026

VvEICLD USED FOR TERCST

liame and type:

Vehicle Nc.:

Lincoln - 814

(41) 5334

Odometer reading: 112827 Km

Unladen vehicle weight: 2350 Kg

Dyncmemeter inertia: 2500 Kg
Engine model: G180
a) Type of cooling; Water
b) Cylinder arrangement; 8
c) Combustion cycle; Otto cycle
d) Swept. vclume; 7539 cc

Transzission:
Axle ratio:

Test fuel:

TEST EQUIPMENT

Automatic, 3 speed

2.750

Gasoline of Japanese specification

a) Type of dynamometer: BANZAI, BCD-100CE

b) Exhaust gas analysers:
Type of analysers; HORIVA, MEXA-8320

EMISSICON TEST RESULTS

63

Test data obtained from the above test of the submitted test venhicle is presentead

in the next table page.

Checked by. A%
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Report No. 630036

TAISSION

TEST RESULTS (cont'd)

64

1. Enission levels at idlinp tect
Content Geer position Without device Used " CYCICNE-Z "
Engine Revolution N 700 700
(rom)
Emnission
co (% N _£.21 2.66
HC (pom) N’ 51 26
co2 (%) N 11.6 12.3
2. Emission levels at 10-mode test
Content Without device Used " CYCIONE - Z "
Emission levels
co  (e/Km) 107.65 45,27
HC  (g/Xm) 3.72 1.56
NOx  (g/Km) L.72 3.38
CO~»_(g/Km) 653.9 651.8
Fuel Consumption rate
(Km/1) 2.8 3.5

Report Approved by:

K. Miyoshi, Director

Vehicle Testing Laboratory

Checked by. K&

. _don

Erzineer In Charge of Test
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Fig. 2

INERTIA WEIGHT CLASS

Japanese

l10-mode cycle test
Test vehicle Ecuivalent
Wt. (Kg) inertia Wt.
(Kg)
- 562 500
563 - 687 625
688 - 812 750
813 - 937 875
938 - 1125 1000
- 1l26 - 1375 1250
1376 - 1625 1500
le26 - 1875 1750
1876 - 2125 2000
2126 - 2375 2250
2376 - 2625 2500
-.2626 - 2875S 2750
2876 - 3250 3000
SOO'Kg SQO Kg
increment lncrement

67
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FINAL REPORT <:;):

EPA 311 PROGRAM %
o

(Retrofit Devices & Addirives) N ,¢(

EVALUATION OF "CYCLONE Z"

ITS EFFECT ON

FUEL ECONOMY AND EMISSIONS

Conducted For

KANA CORPORATION
1653 Vine Street

Denver}' Colorado
80206

3v

AUTOMOTZIVE TESTING LABORATDRIZS, INC.

East Liberty, Ohio 4331°
~
August 27, 1982 A Y
J/o

/~4
Garv Nevman

Manager of
Technical Communications



69

TABLE OF CONTENTS

Page
Incrodueczion. - . . . . 0 oo oo 1
Endorsement Policy. . . . . . . . . . ... 2
RESULES .+ « « « e e e 3
Graphic Resulets . . . . « « « « « ¢« v . . . 4=T
Summary of TeSTS. . .+ v -« « v e e e e 4 e .. 8
Summary of Test Resulrcs . . . . . . . . . . . 9
Test Procedures . . . . « « ¢ « « « &« + « - . 10

Testing Equipment and Instrumentation . . . . 11-12

Vehicle Specifications. ._. + . « . « ¢« . . . 13
Fuel Specifications . . . . . . . . . . . . . 1l4
Testing Sequence/Discussion . . . . . . . . . 15

Appendix - Dvnamometer Tescs



70

INTRODUCTION

This report covers an evaluation program to detarmine
the effects on fuel econcmy and emissions of a rectrofit
device known as ''Cvclone Z'", oresented for testing by
Xana Corporation, Denver, Colorado. The program was
conducted by Automotive Testing Laboratories, Inc., an
independent laboratory which is recognized bv the EPA 3s
being capable of performing emissions tests on motor
vehicles.

The test sequence used is specifically outlined by
EPA for a retrofit device which:

1. Does not require any parameter adjustment (major
tuning changes) on the vehicle.

2. Does not require mileage accumulation before
evaluation.

3. 1Is effective during both city and highwayv driving.

£~

Has no effect on the conld star:t operation of the
vehicle. '

This sequence is referred toc as 511 Procedure A~1 by
Z2A. Also, Xana Corporation requested acdditiconal testing
to be perZormed on one :ta2st vehicle afrzer 200 miles were

accumulated with cthe retrofi:z device in operacion.



ENDORSEMENT POLICY

EPA 51] tests are routinely run by Automotive
Testing Laboratories, Inc., in accordance with guidelines
set forth by the Environmental Prctection Agency in Par:
610 - "Fuel Economy Retrofiit Devices, Final Test Procedures
and Evaluation Criteria'. By requesting and accepting these
test results, the customer agrees that the information
contained in this report is in no wav intended to serve as an
endorsement by Auromotive Testing Laboratories, Inc., of
the product(s) tested. The use of Automotive Testing
Laboratories, Inc.'s name or logo in any advertising or
promotion of the product{s) tested is strictly prohibited

unless written permission has been obtained.

71
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RESULTS

The following table presents fuel economy (mileage) data
wnich was compiled during this testing prcgram. Based on this
information, the retrofit device '"Cyclcne Z" does not produce
a significant ZImprovement in fuel economv. (Per EPA Guidelines,
a 6% or greater improvement in fuel economy is required for

significance in a two-vehicle fleer.)

MPG, HOT-START ] MPG, HIGHWAY
Test
Vehicle Without | With % J Without| With @ % |
Device | Device Imp. Device Device ! Imp.
2.3 L Ford 21.85 | 21.76 -0.4% 28.02 27.95 | -0.2%
5.0 L Chev 16.94 16.93 - 23.51 23.72 0.9% |
Average 19.40 19.34 -0.3% 25.76 25.84 0.3%

—
—
-

This table presents additional fuel economv (mileage) data
which was generated aftar the standard zZPA Zvaluation by
overacting the Chevrolet for 200 miles with the "Cyclone 2"

device operacting.

. A 20T~-START ' MPGC, =IGOWAY

5.0L Chev | “EPQ, 0T-37T MPG, G

L afrer 200 i Wichout; With Z [ Withcut | Wizh u
ailes with Device ' Dewice - Imo. ' Dewvice | Dewvice = =D.

"Cvclone Z' | i . ; i 1

lin operatiom  16.94 | 17.32 | 2ol o23.51 V24,32 o3lam

W
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SUMMARY QF TESTS

Vehicle  Darte 0do. _Retrofit Test Descriction
9981 7/29/82 27120 No Device Baseline Hot Start
9981 7/29/82 27138 No Device Baseline Highway

9381 7/29/82 27149 No Device Baseline Yot Start
3%81 7/29/82 27168 YNo Device Baseline Hignway

%981 7/29/82 27199 Device Added Retrofitzed Hot Start
9681 T/29/82 27207 Device Added éet:ofi::ed dighway
9981 7/29/82 27228 Device Added Retrofitted Hot Stars
2981 7/29/82 27236 Device Added Retrofitted Highway
4620 8/02/82 60629 No Device Baseline Hot Start
4620 8/02/82 50642 No Device Baseline Highway

4620 8/02/82 60663 No Device Baseline Hot Starct
4620 8/02/82 60671 No Device Baseline Highway

4620 8/03/82 60712 Device Added Retrofitted Hot Start
4620 8/03/82 60720 Device added Rerrofitted Highway
4620 B8/04/82 60741 Device Added Rerzofitred Hot Star:
4620 8/04/82 ©6074% Device Adced Retrofitted Highwav

ACCTMULATION OF 200 MITES WITH 'CYCLCONE ' CPETRATING

4620 8/06/82 60995 Device Added Retrofi:zted Hoﬁ Star:
4620 8/06/82 61003 Device Added Retrofizted Highwav
4620 §/06/82 561024 Device Added Retrofitted Hot Start
4620 8/06/82 61032 Device Added Retrcfitted Hignway



SUMMARY OF TEST RESULTS
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Retro- Grams per Mile
Date Vehicle Fit Odo. BC Co NOx MPG Test
7/29/82 9981 No 22120 .333 675 1.661 21.91 La-4
7/29/82 9981 No 27138 . 139 .540 2.049 28.00 HFET
7/29/82 9981 No 27149  .350 .B38 1.578 21.79 LA-4
7/29/82 9981 No 27168 .135 .505 2.056 28.03 HFET
7/29/82 9081 Yes 27199 .426 . 105 2.000 21.80 LA=4
7/29/82 9981 Yes 27207  .124  .049 1.791 27.50  HFET
7/29/82 9681 Tes 27228 .398 .0358 2.034 21.71 La-4
7/29/82 9981 Yes 27236  .124  .042 1,791 28.00 HFET
8/02/82 4620 No 60629  .249 1.320 2.039 17.07 LA-é
8/02/82 4620 No 60642  .091 1.722 2,107 23.41  HFET
8/02/82 4620 No 60663 .208 .876 1.980 16.81 LA-4
8/02/82 4620 No 60671  .082 1.334 2.196 23.81  HFET
8/03/82 4620 Yes 60712 .193  .294 1.942 16.87 La-4
8/03/82 4620 Yes 60720 .051 .046 2.170 23.73  HFET
8/04/82 4620 Yes 60741 248  .249  1.984  16.39 LA~
8/04/82 4620 Yes 50749  .051 .0l6 2.207 23.72  HFET
TEE FOLLOWING TESTS WERE RUN AFTER ACCUMULATING 200 MILZIS WITR THE
"CYCLONE 2 OPERATING
8/06/82 4620 Yes 60995  .356  .329  1.963 17.21  LaA-4
8/06/82 4620  Yes 61003 .062 .020 1.992 24,28 HTET
8/06/82 4620 Yes 61024  .236  .215 1.950 17.43 LA~-s
8/06/82 4620 Yes 61032 .062 .0l18 2,028  24.26  HFET
*

At Kana's request, Fluidyne data was collected :o verify the

mileage figures obtained using the carbon balance method. The
values obtained from Fluidyne procedures are .7.3% and 24.50
for "city” and "highway', respectively.



79

TEST PROCEDURES

This program was conducted in accordance with Title
40, Part 610 - "Tuel Economy Retrofic Devices, Final Test
Procedures and Evaluation Criteria" of The Cocde ¢f Federal
Regulations, dated March l4, 1979. The specific sequence of
tests was selected from EPA's "Basic Test Plans for 51l
Evaluations’, dated November, 1981.

The urban chassis dynamometer driving schedule was
driven in accordance with Title 40, Part 86, Paragraph
86.115~78 of The Code of Federal Regulatiomns. The
highway chassis dynamnme£tr driving schedule was driven
in accordance with Title 40, Part 600, Paragraph

500.109~78 of The Code of Federal Regulations.

10



TEST EQUIPMENT AND INSTRUMENTATION

A single set of equipment was used for all tests in this

program.

It was selected, calibrated and cperated :o meet or

exceed the standards presentad in the foregcing procedures.

It includes the following:

1.

(£9)

Zmissions Sampling and Analysing Equipment (C-Cell).

a. AESi, Model 1000, Positive Displacement Punmp,
Constant Volume Sampler.

b. 3eckman, Model 400, Flame Ionization Detector,

Total Hydrocarbon Analyser.

¢. Bendix, Model 8501-5C, Nondispersive Infrared,
Carbon Monoxide Analyser.

d. Beckman, Model 864, Nondispersive Infrared,
Carbon Dioxide Analyser.

e. Thermo Eleczron, Model 10AR, Chemiluminescence,
Oxides of Nitrogen Analyser.

Dynamometer (C-Cell),
a. Clavron, Model ECE-30, Direct Drive Variable
Inertia, Dual Roller Chassis Dvnamometer

{equipped wizh automatic load contTol).

5. The test venicle's speed and 3driven disctance
were measured Zrom the rear {(idler) roll.

Dvnamometer Driving Schedule Recording (C-Tall).

a. Esterline Angus, Model L1102S, 10" Strip Chare,
Dual~-Crossover Pen Recorder was used to0 record
the driver's performance and the compurer-
generated driving schedules.

il

8u



TEST EQUIPMENT AND INSTRUMENTATION - continued

b. Data General, Model NOVA 1220/8154, Data
Processing System, Minicomputer was used to
monitor several variables during the tesct.
These :include: Actual test driven distance,
CVS temperature, Test Cell wetr and dry tuldb
temperature, and the four dilute exhaust gas
analyser's output. The Data General Mini-
computer generated the required dvnamometer
driving schedules, which were fed to cne
channel of the Esterline Angus Recorder.

4. The Test Cell (C-Cell) temperature and humidircy

were carefully controlled at the auxiliary engine
compartment cooling fan inlet,

In addition, every effort was made to minimize
cest-to-;est variabiliry. 7The same driver performed all the
dynamometer tests on the same dynamometer. Vehicle
position of the dynamometer rolls was carefully duplicated

each time as was the positioning of cooling fans and air

condizioning ducts.

81



VEHICLE SPECIFICATIONS

Vehicle Test No:

Year, Make, Model:

Vehicle Identification No:

9g81
1980 Ford Fairmont

0X92a209981

82

Engine Size: 2.3 Liter L-4

Initial Odo Reading: 27120
Inertia Weighet: 3000
Actual H.P: 10.8
Vehicle Test No: 4620

Year, Make, Model: 1978 Chevrolet Monte Carlo

Vehicle Identification No: 1237U81464620

5.0 Liter V-8

Engine Size: -

Initial Odo Reading: 60554
Inertia Weignt: 3500
Actual H.?P: 10.7

Maintenance

Prior to initiating this evszluation »rogram, the
venicles were given a‘safety inspecrion and tuned to :he
manufacturer's specifications. The Monte Carlo was tuned
again after its first round of testing produced unacceptably

nign levels of emissions. Otherwise, no unusual maincenance

was performed on either unit.



Fuel Specifications
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Indolene Motor Fuel HO III was used for all dvnamometer

testing. This fuel was obtained from AMOCO, River Rouge, Michigan.

Dvnamometer Test Fuel Analvsis

Research Octane
Lead, grams/U.S.gallon
Distillation Range:
Initial Boiling Point, °F
10Z Podinc, F
50Z Point,
90 Point, °F ;
End Point,
Sulfur, weight 7%
Phosphorus, grams/U.S.gallon
RVP, 23 pounds
Hvdrocarbon Composition:
Oleiins, 7 Max.
Aromatics, % Max.

L

Saturates,

e
(o))
(o )Y

0.001

0.00s

e~
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selected from ZPA's "Basic Test Plans for 511 Evaluations",
dated November, 1981, per the criteria mentioned in the
Introduction, p. ., of this report. 51l Evaluation Procedure
A-l was run. The following flow chart details the steps in

this procedure, beginning with(:)

Evaluation Procedure "A" Test Sequence "1"
Obtzin and prepare vehicle. a. Check basic parametcaers.
Run Test Sequence "1", b. HFET precondition.

beginning at a.
c¢. Run Hot-Start LA-4.

Install device.

Qe 0O O

- d. Run BFET.
Run Test Sequence "1",
beginning at a. e. Run Hot-Start La-4
Remove device. £. Run HFET
De-prep vehicles. g. Check basic¢ paramerers.
Assemble data. h. Proceed o next step in
Evaluatzon Procedure A",

The Chevrolet Monte Carlc had gone througn the {irst ZIour
steps of EZvaluatien Procedure "A" when Automotive Testing
lLaboratories, Inc., was requested bv Kana Corporation to drive it
200 miles with the '"Cyclone Z" operating and then run Test Sequence
'"1" again. This was to evaluate what effect, if any, mileage

accumulation would have on the "Cvclone Z".
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------------- CONCENTRATION —~eemmececcce—-
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HOT TRANSIENT SaMFLZ 29.9 41.90 g7.4 1.090
HOT TRANSIENT RKGRND 3.5 1.8 .1 046
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LARORATI



HOT START 1974 EMISSLUN ko
(GaSOLINED 87
TEST NUMRER: (=0672 VEHICLE: 9981
LATZ: 07-29-82 TEST CELL: C

On0 (2714%9) EBa4SELINE #3

THIS TEST DATA WAS FROCESSED ON 07-29-82 AT 08:34

- - —— - Y " 0T G b e m m - - G A G - o T A D R e S - - om - ——— -

cvs Vo) 3109 FUMF INLET PRESSURE :114.4 INLH20 / 1.04 IN.HG
ODRY WET AES.
FLOW HAG BRARD. BULR BULE (CVS REL. HUM, NOX
REVS LF IN HG TEMP TEMF TEMF MILZES HUMY GRAINZS C.F.
40T TRAN 480 12.31 28,38 70.7 51.3 111.0 .58 3B8.%F 68.30 .2454
HOT STAERI] 146294 17,22 28.8% 70.4 61,7 111.0 3.8% 40.92 T0.3Za 3784
------------- CONCENTAATICN ee~emcrccana-
SC(FFHM) COCFFHM) NOX (FFM) Co20¢:
HOT TRANSIENT SAMFLE 34,0 59.53 7.5 1.080
HOT TRANSIENT BKGRND 3.4 1.1 W0 042
HOT STARILIZED SAMFLE 21.8 10,2 20.9 W 7E
HOT - STABRILIZEZD BKGRND 3.9 4 0 044
------- w=== TOTAL GRAMES —~—cecvenw=-
HC Co NOX cao2
HOT TRANSIENT mag 1.28 4,89 7.6% 13546.3
HO0T O STARILIZET ZAD 1.32 1,34 4.232 1831.2
----------- SRAMES FER MILI -=---=--=-=-=~
= g NCY 23z mE
~NGT TRUNSIINT fHasE T3 =23 Z..3ce T 20t i =
50T STARILIZIED FHasg 343 4B 1.25a S2ALLTT 0073
HOT TRANCSIENT COMF L1172 S 1.0C2% 18T .7E7
0T STapILIZED COMF 177 1 A0 2Z0.TT
HCT 1974 COMFOSITE L3CH .33¢8 1.e78% 404,28 Di.7w

Best Available Copy

AUTOMOTIVE TESTING LABORATORIES:INC.

=N RNY 2859, ZaST LIBEARTY. OH., 433:i°



HMibHRWR 1T FUEBL BELUNUIL -
(GASOL INE) 88
TEST NUMEER: 0-046732 VEHICLE: $¢81
LATE: 07-29-82 TEST CELL: €

OIQ (271¢B) RASELINE #4

THIS TEST DATA WAS FROCESSED ON 07-29-82 AT 08:39

CUsS Vo) | » 3109 FUMP INLET FRESSURE 114.4 IN.H20O / 1.06 INJHG
ODRY WET ARS.,
RLOW EBAG BARD. BULE BULE CVS REL. HuHM. NOX

KEVS LF IN HG TEMF TEMP TEMF MIL_ES HUMZ GRAINS C.F.

- an e e e - - —— - - o - - - L ) - - - - - R - -

HW FUEL EC 14344 B8.0& Z8B.88 7C.% 2.9 111.0 10.20 42.0 73.44 L9936

------------- CONCENTRATION ======-mmoeeo-x
HC(FFM) COCFEM) NOX(FPM) Co2¢%
HW FUEL ECONOMY SAMFLE 24.9 41.3 101.7 1.656
MW FUEL ECONOMY EKGRND 3.2 b .0 047
————-e2o--- TOTAL GRAHS -=~=---eee-
HC co NOX co2
HlW FUEL ECONOMY RAG 1.38 5.18 20.98 3Z16.1
----------- GRAMS FER MILE --ccmmmeeo—-
HC ol NO> skl mE
HW TUEL Z0ONOMY i .T0% 202 313,209 Zg.az

Best Available Copy



(LASUL INE) _
TEST NUMEBER: 0=-0&77 VEHICLE: 9981 89
DATE: 07-29=-E2 TEST CzLL: C

on0 (271997 TDEVICE INSTALLED #:

THIS TEST DATA WAS FROCESSED ON 07-29-82 AT 0Bi48

- - — o ——— ————— - - —— —— - = . - - — = e v - Y W S = — -

CVUS V(0) t .3109 FUMF INLET FRESSURE $14.4 IN.H20 / 1.06é IN.HG
DRY WET ARS.
BLOW EAG HKARO. EULE BULE CVS REL. HUM.  NOX
REVS  DF IN HG TEMF TEMP TEMP MILES HUMX GRAINS C.F.
40T  TRAN 9474 12,27 2E.88 70.7 81,9 11:.0 3.57 61,3 71.i2 L9821
HGT STAEI 16294 17.47 26€.88 70.6 2.3 111.0 3.83 3.3 FI.18 .991S
————————————— CONCENTRATION ----==s=eemo=
HC(FFM) COCFFM) NOX (FEM) Coz iy
HOT  TRANSIENT SaMFLE 8.4 B.7 81.9 1.087
HOT  TRANSIENT EKGRND 3.8 'S .1 1042
HOT STARILIZED SAMFLE 27.4 7 28.0 764
RCT ST4BILIZED EKGRND 3.7 . .3 L0486
——=m=-2--—- TOTAL GRAMS --=---—=---
HC co NOX co2
ROT  TRANSIENT BAG 1.4% .68 a.33 1375.2
HOT STARILIZED 2aG ' 1.70 .09 6.48 18625.5
----------- GRAMS FER MILE ~===-=---=-
HC ce NO ¥ 52 ME G
<07 TRENSIENT FHASE 206 e 2.3 I3s.777 22,8
407  3TABILIIED SHASE a3 .02e 1.451 324,253 20.32
AO0T  TRANSIENT COMF 196 082 L.32% 185. 48
HOT STARILIZED COMF 230 913 .87% 219,421
HOT 1974 COMFOSITE L3428 105 2,000 405,307  21.80

Best Available Copy

AUTOMOTIVE TESTING LABRORATORIES,INC.
FO ROX 289, EAST LIBERTY, 0OH. 43319



HIGHWAY FUEL ECONONMY TEZST 90
(GASOLINE)
TEST NUMBER: 0-0678 VEHICLE: 9981
DBATE: 07-29-82 TEST CELL: C
OI0 (27207) DEVICE INSTALLED #2
THIS TEST DATA WAS FROCESSED ON C7-29-82 AT 08:58
CUsS V<o) 3 ,3109 FUMP INLET FRESSURE :14.4 IN.H20 / 1.06 IN.HG
DRY WET ARS.
KLOW FKAG HARO. RULE BULE - CVUS REL. HUM.  NOX
REVE  DF IN HG TEMF TEMF TEMF MILES HUMYZ GRAINS C.F.
44 FUEL EC 14344 7.99 28.88 70.9 63.0 111.0 10.20 3.1 76.05 1.00%50
------------- CONCENTRATION =~---ccm=omw-
HCCFFM) CO(FEM) NOX CFEM) Z02¢%)
HW FUEL ECONOMY SAMPLE 23.3 4,2 B88.2 1.675
HW FUEL ECONOMY BKGRND 1.5 .3 7 052
------- —m—= TOTAL GRAMS -—==m—c==—e=-
HC co NOX o2
HW FUEL ZCONOMY BAG 1,27 50 18.27 3237.8
——————————— GRAMS FER MILE -~---o==—a-
HC old NOX 252 HE T
KW FUEL ZCONOM™ 124 22¢© 1751 317.371  27.90

Best Available Copy



HOT START 1974 EMISSION TEST 81

(GASOLINE)
XL D-0479 VEHICLE: %981
$-82 TEST CELL: C

000 (27228) LEVICE INSTALLED #3

THIS TEST [AaTA WaAS FROCESSED ON 07-29-82 AT 09:03

o - G P P R e D S S D WP R N SR D S e D D R SR R M e e S - G D e . P D S = AR e e = P MR e A e A

CVUS v(0) .3109 FUMF INLET FRESSUREZ (14.4 IN.H20 7/ 1.06 IN.HG
ORY WET AES.
2LO ka6 BFAROD. BULZ 2ULZ (CVS REL. HUM. NOX
REVES ODF  IN HC TEMF TEMF TEMF MILES HUMX GR&INS C.F.

HOT TRAN 9476 12.33 Z8.38 70.7 41.9 110.0 3.57 61.2 7i.i1Z LPEZ2
HOT STARI 16294 17.42 28.88 70.7 ¢2.4 1i1..0 3.84 3.4 73.46% 9930

------------- CONCENTRATION ==—-~————=—==u
HC(FEM) COCFFM) NOX (FEM) Co2(%)
HOT  TRANSIENT SAMFLE 35.5 5.0 62,1 1,109
KOT  TRANSIENT EKGAND 4.0 .3 .7 .05 4
HOT STAEILIZED SAMPLE 26.3 .5 29.1 767
HOT STARILIZED BKGRNT 2.6 .4 .2 0S¢
------- ——e— TOTAL GRAMS =mmmme—-e—m
HC co NOX coz
HOT  TRANSIENT HAG 1,32 .40 8.320 13523
40T STAEILIZED EAG 1.63 .03 6.77 1423,5
——————————— BRAMS FER MILE —-mm--m-me-
HC co NOX g “F G
507 TRANSIINT FHASE .368 112 2.323  389.886 22.&7
<0T  STaEILIIED suasz .a2g 208 262 as1.231 20.3¢
HOT  TRANSIENT CoMF 178 .054 1.120 . §8.040
HOT STaBILIZED COMF 220 . 004 513 219,098
HOT 1974 COMFOSITE. .398 .0S8 2,034 207.:38 21.7:

Best Available Copy



HIGHWAY FUEL ECONOMY TEST g2
(GASOLINED

TEST NUMEBER: ($0-0480 VEHICLE! 9981
DATET 07-29-82 TEsT CELL: C
QL0 (27234) DEVICE INSTALLELD #4
THIS TEST [ATA WAS FROCESSED ON 07-29-82 AT 09:09
cve V(o) | » 3109 FUMF INLET FRESSURE 114.4 IN.H20 / 1.06 IN.HG
DRY WET AKS.
HLOW RAG BARO. BULE BULE CUS REL HUM NOX
REVS ODF IN HG TEMF TEMP TEMF MILES HUMX GRAINS C.F

AW FUEL EC 1434¢ .20 28.BB8 70.7 62.9 111.0 1C.2Z ¢T.14 795.720 1.0042
————————————— CONCENTRATION =-m=m=—-—mmmm-
HC(FEM) COCRFAM) . NOX (FFEM) co2¢%y
MU FUEL ECONOMY SAMFLE 23.1 I.¢ 88. 2 1.67
HW FUEL ECONOMY EKBRND 3.4 .S .5 052
—=--==Z---- TOTAL GRAMS =====-=-m--
HC co NOX coz
W FUEL ECONOMY EAG 1,264 43 18.30 3231.0
----------- GRAMS FER MILI =mm==m--=--
He s NO X o £ 5
W FUEL ZI2NOMY 124 042 1.791 Sié.238 N

Best Available Copy



HOT START 1974 EMISSION TEST

(GASOLINE)
TEST NUMEER: 0-0734
IATE! 08~02-82

000 (40629) KASELINES#1
THIS TEST LATA WAS FROCESSED ON 1
LUs Vo) ¢ ,3109 FUMP INLET FRESSUR
DRY WET

HLCW RAG EKARO. EULE BULER C

REVS OF  IN MG TEMF TEMP T

HOT TRAN $48% $.B2 28.83 T1.7 64.% 10

HDT STAKRI 14252 13.74 28,83 71.68 64.9 11

HC(FFM) c
HOT TRANSIENT SAaMFLE 35.4
HOT TRANSIENT BKBRND 3.5
HOT STARILIZED SAMFLE 10.7
HOT STARILIZED EKBRND 3.4

c——ee————~ TOTA

HC co

HOT TRANSIENT RAG 1.32 2,18

HOT STAKRILIZED HAG .5x 67

- GRAM

HC £2a

=07 TRANSIENT FHASE -9 2.54

HOT  STARILIZIED FHASE +38 17

HDT TRANSIENT ~OMF 177 1.23

HOT STARILIZED COMF .071 .0¢

HOT 1974 COMFQSITE L2409 1.32

Best Availab

SITAMOTZIVE TETSTING LAKORA

9
VEHICLE: 4¢20 3
TEST CELL: C
AT 09:09
E 14,4 IN.KH20 / 1,06 IN.HG
ARS,
usg REL. HUM. NOX
EMF MILES HUMZ GRAINS C.F.
9.0 3.60 69.9 84,28 1.04%C0
1.0 3.89 70.3 84.4% 1.040°%
CONCENTRATION —==c-~-ceem~-
Q(FFM) NOX(FEMD co2is
109.3 63.0 1.349
.0 .2 0379
4.7 2.9 974
<0 .1 Q37
L GRAMS ==~——m=e-a-
NOX cg2
F.0% 1730.4
&.14 211i7.5S
S FER MILEZ ~=m--me-ee-
NOX c2o2 HMEC
g 2.314 SgC.Tee ig, ¢
2 1.99€ STOL1eT 0 iaall
2,218 232.330
9 » 825 284,304
0 :1039 5100035 ‘.‘T 2

le Copy

TORIES,INC,



HIGHWAY FUEL ECONOMY

TEST

(GASCOLINE) 94
TEST NUMEER: 0-~0743 VEHICLE: 4620
TATE: 0B-02-82 TEST CELL: C
OLC (460642) BASELINE#2
THIS TEST [DATA WAS FROCESSEDL ON 1 AT 09:13
CVS v(0) : .3109 PUMF INLET FRESSURE :14.4 IN.H20 / 1.06 IN.HG
ORY WET ARS.
ELOW HAG HARD. HBULE EULE CVS KEL. HUM. NOX
REVS DIF IN MG TESMF TEME TIMP MILES HUMY GRAINE C.F.
KW FUEL £C 14344 6.69 28.82 71.5 5.4 111.0 10.30 ?2.8 £7.20 1.0608
wmmmamma————— CONCENTRATION ——=e—m=mmaeoe
HC(FFM) CO(FEN) NOX {FFM) co2¢
KW FUEL ECONOMY SAMFLE 18.2 140.7 $9.2 1,987
Hw FLUEL ECONDOMY BKGRND 3.4 .90 5 L0359
ameme—mo—o- TOTAL GRAMS -~-=- R
HC ca NOX coo
“W FUEL ECONOMY RAG . 94 17.79 1.7 3I873.4
----------- GRAMS FER MILE weommmmmem-
HE co NDX coz ME D
4w TUEL ICONGMY 0P 1.722 2.107 ITe.g53 23.-

Best Available Copy



TEST
UaTeE

Juo

MISSION TEST

ON 1 AT 091116

VEHICLE:
TTST CELL:

95

4620

c

HOT
HOT
407
HOT

H5QT
507

HGT
HOT

HOT

SSURE (14,4 IN.H2DO / 1.06
AES.
B CVvs REL. HUM.,
F TEMF MILES HUMY GRAINS
) 11100 3-5:. 70-: :.;.47
? 111.0 .87 71.9 4.9
~=== CONCENTRATION ====~—--
COCFFH) NOX(FFEM)
72.6 61.0
05 01
2.7 24,9
00 ‘1
TOTAL GRAMS -=r-=vceoccw-
co NOX o2
6.072 8,49 1744.6
o4 6,13 2188.3
GRAME FER MILE ~r==-voc=c--
c3 NOX <02
ada 2.4Q0% 482 .97
. 139 1.5¢88 65,462
B804 1,381 223,18
072 .819 292 gd
878 DAY I25,34°9

HOT START 1974 E
(BASOL INE)
NUMEER: 0-074%
! 08-02-82
(60663) HASELINE#3
THIS TEST DATA WAS FROCESSED
VEO) T .3109 FPUMF INLET FRE
DRY  WET
BELOW EAG RARO. BULE EUL
REVS  DUF IN HG TEMP TEM
TRAN 9472 ©,73 28,82 7i.3 &4,
STARI 16294 13.30 28.32 71.3 84,
HC(FEM)
TRANSIENT SaMFLE 29.3
TRANSIENT EKGRNTD 4.7
STARILIZED SAMFLE 11.9
STAKILIZED RKGRND 2,9
HC
TRANSIENT RaG 1.04
STARILIZED 2AG e
HC
TEANSIINT FHACE 287
STABILIZED FHASE LIS
TRANSIENT CONF L 138
STARILIZED COMF L07¢
1974 COMFOSITE L208

Best Available Copy

AUTOMOTIVE TESTING LARORATORIES:

- -

INC

A

- C

)



HIGHWAY FUEL ECONOMY TEST

(GASOLINE) 96
TEST NUMEER: 0=0746 VEHICLE: 4420
IATE: 08-02-82 TEST CELL: C
QIO (50671)BASELINES4
THIS TEST LATA WAS FROCESSED ON 1 AT 09::9
CVS V(0)Y : ,310% FUMF INLET FRESSURE :14.4 IN.H20 / 1.06 IN.HG
LRY WET AKS
BLOW HAG RARD. BULE BULE CVS REL. HUM.  NOX
REVS O IN HG TEMFP TEMF TEMF MILES HUMX GRAINS C.F
HW FUEL EC 14344 6,7¢ 28,82 71.4 &3.2 211.0 10.29 71.4 84&.01 1.0%a¢
------------- CONCENTRATION =--cmemmemme
HC (EFM) COCFFM) NOX(FFM) co2c%4»
KW FUEL EZCONOMY SAMPLE 16.9 106.8 103.4 1.970
HW FUEL ECONOMY BKGRND 4.0 .0 .0 L0337
------ #ceee TOTAL GRAMS ===e-caceow-
HC co NOX coz _
HW TUEL ECONOMY EAG . B4 13.73 2244 3842.5%
----------- GRAMEZ FER MILE w-mecmecoc-=--
HC oo NOX o2 -~f
HiW o FUZL o ZoaNOmYy JET 1.234 2L.1%a ITELZC 2Z.c

Best Available Copy



HOT START 1974 EMISSION TEST
(GASOL INE) 97
TEST NUMEER: 0-0763 VEHICLE: 4670
LATE! 0B-03-82 TEST CELL: ¢

OI0 ¢(50712) DEVICE INSTALLED #1

THIS TEST [ATA WAS FROCESSED ON 08=03-B2 AT 09:01

- - o - > - = S ——-P . e - Y S D R T G N WS Y GD W e WP W= WS A G G me NE e T e WP S e G - -

Cve V(o) ¢ . 3109 FUMP INLET FRESSURE 14,4 INLH2Z0 / 1.046 IN.HG
DRY WET AES.
RLOW HAG EHKARO. BHULR HULR CVS REL. HUM. NOX
REVS LUF  IN HG TEMF TEMF TEMP MILES HUMX GRAINS C.F.
HOT TRAN 944 §.80 28,83 71.0 62.7 111.0 3.58B 72,0 B8o6.48B 1.0571%
ROT STAEl 14294 L1Z.40 28.83 71.3 63.4 111.0 3.82 72.8 B87..6 1.060¢

------------- CONCENTRATION —===mmm-m—emmm
HC (FEM) COCFEM) NOX (FFM) Co2¢x)
HOT  TRANSIENT SaHFLE 22.8 27.1 61.4 1,363
MOT  TRANSIENT EBKGRND a.9 <.2 Vg .04¢
HOT STARILIZED SAMFLE 13.4 .4 22.¢ o
HOT STARILIZED BKGRND 4.3 .4 .3 .044
------ ~—=-- TOTAL GRANS -=m==m==---
HC co NOX co2
HOT  TRANSIENT EAG TS 2,17 £.82 1728.6
HOT ST4RILIZEDL RAG Lo7 L, 00 5,55 2155.4
----------- GRAMS FER HILD --m-w----e-
HC co NOX cos MF 2
HOT  TRANSIINT FHASE L2112 L8006 2.453 482.861 18.3¢
HOT STARILIZED FHASE V174 .00t 1.452 £63.906 15,7
HOT  TRANSIENT COMF .103 L3293 1.182 233,474
HOT STARILIZED CONF L, 090 . 001 750 261.2a%
HOT 174 COMFOSITE L193 294 1,942 524,719 15,3

Best Available Copy

AUTOMDTIVE TESTING LARCGRATORIES INC.

R - -, - Y o —



HIGHWAY FUEL ECONOMY TEST
(GASOLINE)
TEST NUMEER: 0-0764
DATE! 08-03-82

On0 (60720) DEVICE INSTALLED #2

98

VEHICLE: 4620
TEST CELL: C

THIS TEST DATA WAS FROCESSELD ON 08-03-82 aT 09:046

P P e D - D S WD S R T W e e P TR W Gh WP WP G GP N Wy WP RO TR WP e TN S SR G W TR WD G D AP WS G WP e W W e W S e

CVS V(o) v 3109 FUMFP INLET PRESSURE :14.4 IN,H20 / 1.06 IN.HO
DRY WET ARS.,
ELOW RBAG BARO. BULB RUL® CVS REL. HUM . NG X
REVS DF IN HG TEMF TEMF TEMF MILES HUMX GRAINS C.F.

HW FUEL EC 14344 &.77 28,83 71.5 66.0 111.0 10.22

74,1 8%9.7% 1.0742

------------- CONCENTRATION =———====—-==u=
HC(FFM) CO(FREM) NOX (FFM) Co2¢%)
HW FUEL ECONOMY SAMFLE 11.8 4.1 106.7 1.978
MWW FUEL ECONOMY EKGRND \ 4.0 .4 1.2 L062
S TOTAL GRAMS =---mc--m=-n
HC co NOX coz
HW FUEL ECONOMY EAG .52 47 22019 3818.3
----------- GRANS FER MILE ~=-omee=e--
HE co NOX cos ME
MW FUZL ZCONOMY 051 ER 2,170 ITI.4es 2373

Best Available Copy



HOT START

1974 EMISSION

(GASOLINE) 99
TZIST NUMEER: 0-0745 VEMHICLE: 4620
LATE: 0OB=~04-B82 TEST CELL: C
000 (40741) DEVICE INSTALLED #3
THIS TESY IATA WAS FROCESSED ON 08-03-82 AT 09::2
Cvs v0) .32109 FUMFP INLET FRESSURE :14.4 IN.H20 / 1.06 IN.HG
DRY WET ARS .
ELOW RAG FEARC. KULE EKULE CVS REL. HUM. NOX
REVS IF IN HG TEMF TEMF TEMP MILES HUMY GRAINS C.F
HOT TRAN 9453 9.91 28.84 T1.6 65.6é 111.0 3.37 73I.2 B87.9%9 1.0850Q
HOT STaRl 16294 13.40 28.84 71.6 5.6 111.0 .84 73.2 E£7.99 1.0650
------------- CONCENTRATION -—c-emmcooeaan
HC(FEM) CO(FEHM) NOCX(FEH) Co2¢%)
HOT TRANSIENT SAMFLE 32.4 22.% 62.4 1,346
HOT TRANSIENT EKGRNI 4,2 .< .8 , 082
HOT STABILIZEL SAMFLE 12.8 .4 72.9 .998
HOT STAFILIZED BKGRND 3.9 .4 .3 L0046
—-~—------- TOTAL GRAMS -~~----==--
HC co NOX co2
HOT TRANSIZNT ERAG 1.18 1.84 $.02 1706.72
H0T  STARILIZED RAG .65 .00 5. 48 2153.1
----------- GRAMS FER MILE e-me-avac—a-
HC co NOX £o2 ME G
HCT TRANSIENT FHASE 331 Tié 2.52% 377.382 18.3¢
=0 STARILIZED FHASE 170 L0001 1.480 561,441 15,7
Talt TRANSIENT CONMF L1480 .249 1,217 230.221
HOT CSTAKRILIZED COMF . 088 L0001 V786 790,527

Best Available Copy

AUTOMOTIVE TESTING LAKORATORIES: INC.

EA H0X "KO.

EpST

LIRERTY,

43317

QH.



HIGHWAY FUEL ECONOMY TEST 100
(GASOLINE)
TEST NUMBERT 0~=0766 VEHICLE: 4620
IATE: 08-04-82 TEST CELL: C

Q0 (60749) LEVICE INSTALLELD #4

THIS TEST DATA WAS FROCESSED ON 0B-Q03-B2 AT 09116

- A Y e S P R D WS A S5 T R WD GF D W e G G L D MR G UD G D e TR G Gh YR G W S e Ch @R P W AP D TR TP L Gk SR e e WP GD WL e G S ED G AR G SR G G e = SR

CVsS vo) ¢ + 3109 PUMP INLET FRESSURE :14.4 IN.H20 / 1.06 IN.HG
DRY WET ARS.,
BLOW BAG EBARQOC. RULE BULR CVS REL . HUM . NOX
REVS OF  IN HG TEMP TEMF  TEMP MILZS HUMX GRAINS C.F.

HW FUEL EZ 143344 4.83 28.84 71.8 66.0 111.0 10.22 74.1 B%.72 1.0742

------------- CONCENTRATION ~===-o==mem—-
HECFEM) COCFRH) NOX (FEH) CO2¢%)
HW FUEL ECONOMY SAMFLE 12.0 1.3 101.7 1.961
HW FUEL ECONOMY EBKGRND 4.3 .0 .S 042
------ m———= TOTAL GRAMS =-====-—==-
HC co NOX co2
HW FUEL ECONOMY 2AG e ‘16 22.%5¢ 1818.4
----------- GRAMS FER MILI ==--====~--
HC co NOX akoke ME G
KW TUEL ZCONOMY 0% 1 L0 2,267 I77.:256 23,70

Best Available Copy



HOT START 1974 EMISSION TEST
(GASOLINE) 101
TEST NUMEER: 0-0839 VEHICLE! 4620
LATE! 08-06-82 TEST CELL: €
QDD (4099S: WITH NEVICE (2007 M1,
THIS TEST IATA WAS FROCESSED ON 1 AT 09:2S
CVS V(D) ¢ .3109 FUMP INLET FRESSURE :14.4 IN.H20 / 1.06 IN.HG
IRY WET HES.
BLOW EAG RARO. XULE RULE . CUS REL. HUM.  NOX
REVUS  DF IN MG TEMF TEMF TEMF MILES HUMZ GRAINS C.F
40T TRAN  947& 10.0€ 2B.89 T1.7 64.7 111.0 3.57 49.1 B3.07 394
H0T STarl 13294 13,77 28.89 71.7 4.8 111.0 2.83 £9.% g2.38 : 427
mmmemm—eeecee CONCENTRATION =-c--cmmcmeaae-
HC (FFM) COCFEHD NOX (FEM) co2i%)
HOT  TRANSIENT SAMFLE 48.% 45.7 64.0 1.321
HOT  TRANSIENT ENGRNI 6.4 & .2 040
HOT STAEILIZED SAMFLE 16.9 1.8 Z2.2 972
HOT STABILIZED BKGANL .2 1.0 .2 .04C
mm—m-=leee- TOTAL GRAMS =m=mm===e—-

HC co NOX co2
HOT  TRANSIENT k&G 1,77 3.7% $.11 1485. 8
H0T  STAEILIZED EAG 25 13 $.42 2:108. 4

----------- GRAMS TTX MILE ==mm=cmm---

HC o NCX o2 F3
=07 TRANCIEINT FHASE 3455 L.040 Z.TET STZ.TC PN
50T STABI_IIZL FHASE e 32 1.415 $TI.28T  cs.3T
HOT  TRANEIEINT coMF 2309 .Si2 1.232 222,053
HOT STABILIZEL CoMF (117 017 733 2e5, 234
HOT 1574 ZOMFOSITE . L3IT6 T2 1.967 S13.287  iT.:

auToM

Best Available Copy

OTIVE TESTING

LARORATORIZSINC.
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FUEL ECONOMY TEST SUMMARY
VEHICLE NO: 4620 DATE: 08-04-87
TEST NO: 0-0839 TEST CELL: c
INITIAL ODO: 60995 END ODD: 6102¢
oIL: WEATHER RESLICATE: 1
IRIVER: RS RAROMETER ! 28,85
OKSZRUZD AF1 BRAVITY!: S9.%5 @ 71 ¢
AP GRAVITY CORRECTED 7O &0F: 58.29
cc - FUEL SGALLONS  [LISTANCE GALLONS
FUEL TEMF USED (MILES) NEG 100 MI
COLI TRANSIENT  709.9 24.4 0.18%0 2.546 18.864 .3
COLD STAELE 881.5 na.2 0.2348 3.82¢ 16.296 6.13
HOT TRANSIENT 0 0 0.0000 0 0.000 0.00
CITY COMFOSITE 0.000 0.00
HFET 1 1563.3 4,0 0.4165 10,184 24.453 4.08
HFET 2 £38.5 4.1 0.4098 10,191 24,867 4.02
CITY AND HFET 2 COMPQOSITE - 9.000 0.00
CZLL TEMFERATUFR
ENGINE TEMFERATURES IR Y weT
OIL UATER BRULE HUL
SNI CF 204n 50 n I0.D TRANGIZNT 1.7 sa
NETIRT AFIT i 0 ) COLL STABLEZ 7.7 8a
TINaL 0 0 HOT TRANSIENT 5
HFZT1 210 a4
HFZ=2 7.1 ac
AUERAGE COASTIOWN TINE: 0.000

Best Available Copy

AUTOMOTIVE TESTING LABORATORIES,
EAST LIRERTY,ORIC

INC.



HIGHWAY FUEL ECONOMY

(GASOLINE)
ST NUMBER: 0-08540
\TE: 08-06-32
00 (61003) WITH DEVICE (200)MI.
THIS TEST DATA WAS FROCESSED ON 1
IVS V(0) t .310% FUHF INLET FRESSURE
2RY  WET
3LOW HAG HARO. EBULE BULE CV
REUS  DF IN HG TEMF TEMF TE
WW FUEL EC 14381 7.07 26.89 72.1 5.4 111
HC (FFM) co
HW FUEL ECONOMY SaMFLE 13.9
RU FUEL ECONOMY BKGRND 4.4
------ —-——- TOTAL
HC co
HW FUEL ECONOMY EAG .63 21
----------- GRanS
HE £3
AW FUEL ZI0NDRY 082 20

TEST

VEHICLE: 4420
TEST CELL: C

- -] - —_—— o~ - ———— - - S W T o — - -

AT 09:34
t14.4 INJH2C / L.06& IN.HG
AES.
s REL. HUM.  NOX
MF MILES HUMX GRAINS C.F.
L0 10,19 70,5 8E.93 1,0543
CONCENTRATION =-—-m=—=m=m-m
(FPM) NOX(FFH) co2¢:
2.2 92.7 1.893
V6 .2 .039
GRAME ==—c-mee——ux
NOX co2
26.30 3705.2
FER MILE =m-me-em---
ND X fla “Fc
1.€92 327.57¢ 0 DLz

Best Available Copy
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HOT START 1974 EMISSION TEST
(GASOLINED 104

TESET NUMERER: D-0841 VEHICLE:! 4620
LATE: 0B-06~-B2 TEST CeELL: C

OLO (41024) WITH DEVICE (200)MI,

THIS TEST ['ATA WAS FROCESSED ON 08=09-BZ AT 09140

cVus Vo) ¢ 3109 FUMF INLET FRESSURE 114.4 IN.H20 7/ 1.086 IN.HG
IRY WET ARS,
ELOW EAG BKARO. BULR BULE CVS REL. HUM, NOX

REVS DF  IN HG TEMF TEMP TEMF MILES HUMYZ CGRAINS C.F.

-— - - - - - - R Y - - - - — - - - - -—— . - -—— -

HOT TRAN 480 10.17 28.89 71.8 65.0 111.0 2.57 70.0 B4.42 1.0453
HOT STAERI 16294 12.91 28.89 71.8 63.1 111.0 3.83 70.4 B84.93 1.048%

------------- CONCENTRATION =m=m=mmeeecoa-
HC(FFMD CO(FFHM) NOX (FFM) Co2¢
HOT  TRANSIENT SAMFLE 25.4 17.4 63.7 1.313
HOT  TRANSIENT BKGRND 4.8 .4 .2 ., 040
HOT STARILIZEL SaMFLE 16.1 1.6 21.6 5¢2
HOT STARILIZED EKGRND 4.2 ‘4 ' 2 ,042
-m==—=<t---- TOTAL BRAMS =-=~=====----
HC co NOX coz2
HOT  TRANSIENT BAG . 88 1.42 §.13 1676.2
HOT STARBILIZED RAG 87 18 .30 2082.4
——————————— BRAMS FER MILE ~----=—m---
MC 2 NOX 232 RF G
HKGT  TRANSIENT FHASE .237% ive 2,555 £?.79%  18.%:
407 STARILIZTD FHASE L2264 044 1.383 ©342.994  15.3
HOT  TRANEIENT COMF ~ .1:8 L1972 $.233 226,425
HOT STABILIZED COMF L1117 024 LT16 281.29
\HOT 1574 COMFOSITE L2364 215 1.9532 S07.714 17.aT

Best Available Copy

AUTOMQTIVE TESTING LABCRATORIES.INC.



TUEL ECONOMY TEST SUMMARY 105

VEHICLE NO: 4420 D&aTE S 08-06-8"
TEST NO: 0~-0841 TEST CELL: (
INITIAL ODO: 61024 END OLO: &104¢
CIL: WEATHER REFLICATE: :
IRIVER: RS EAROMETER: 28.8¢
ORSERVED AFI BRAVITY!: 5%9.6 @ 76 F
AF1 GRAVITY CORRECTED TO 60F: 57.8
cc FUEL GALLONS IS™ANCE GALLONS
FUEL TEMF USED (MILES) - MFG 100 MIL
COLIl TRANSIZINT 706.,7 24,2 0.1887 3.5¢68 i8.911 S.28:¢
HOT TRANSIENT 0 0 0.0000 0 0.000 0.00¢
CITY COMPOSITE 0.000 0.00¢
HFET 1 1570.4 24.0 0.41%4 10.183 24.282 a,11¢
HFET 2 1541 .4 24,1 0.4114 10.203 24,750 4,03:
CITY AND HFET 2 COMFOSITE - 0.000 0.00¢
"CELL TEMFERATURE
INGINE TEMFERATURES IRY WET
OiL WATER EULE EUL =
IND OF SOah 0 o COLD TRANSIENT 1.8 5T
BETORET =TT - o o) COLL STAEBLS Ti.8 =5 .
TINAL Q 2 HO™ TRANSIENT 0 9]
HFZTL Ti.8 4. %
HFET2 oL iT.2
AUESAGE COASTIHOWN TIME: 0.000

Best Available Copy

AUTOMOTIVE TESTI
EaST LI

LABRORATORIES,s INC.

NG
RERTY,»OHIO

B



HIGHWAY FUEL ECONOMY TEST

A (GASOLINE) 106
TEST NUMEER: 0-9842 VEHICLE: 4620
DATE: 0B8-~0¢-82 TEST CELL: C
DIO (&51032) WITH DEVICE (200)MI.

“HIS TEST [ATA WAS FROCESSED ON 08-09-82 AT 09:44
VS VU(0) ¢ L3109 PUMF INLET FRESSURE :14.4 IN.RH20 / 1.06 IN.HG
DRY WET AES,
RLOW KAG RARO. RULE BULE CVvS REL. HUM. NOX
REVE e IN HG TEMP TEMP TEMFEF MILES HUMIE GRAINS C.F
MW FUEL EC 14381 7.02 28.89 72.1 65.2 111.0 10.20 69.7 84.93 :.04%0
------------- CONCENTRATION ===-mme—c—m——-
HC(SFM)D CO(PPM) NOX (FFM) cozeu%y
HW FUEL ECONOMY SaMFLE 13.9 1.9 94,9 1.907
HW FUEL ECONOMY EKGRND a,g .5 .2 .047
mmmmecsec== TOTAL GRAMS ~-=eemeec--
HC co NG X co2
HW FUSL ECONOMY EAG . &3 .18 20.69 3726.9
----------- GRAMS FEL MILI -commmm-w--
W C cda NOX cCoZ MET
4y SUEL ZIONQAY 0&l .08 2,008 Is5.27T 4.7

Best Available Copy
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October 5, 1982 s imier iuo 3

Mr. Louis A. Bluestein, Vice President
Kana Corporation

1653 Vine Street

Denver, CO 80206

Dear Mr. 3luestein:

We nave received your September 10, 1982 application for an EPA evalua-
tion of the "Cyclone-Z", a fuel economy retrofit device. We have wmade a
preliminary review of vour application. Because it states the Cyclone-Z
and Uzumaki are the same, we have also considered all information regard-
ing Uzumaki which you have previously submitted. We will complete our
review after we receive all the required information. Our preliminary
comments are as follows:

1. Your patent application shows the device as comsisting of only a
mechanical component which is intended to supply additional air
into the PCV line. 1In the attachment to your April 20 letter
titled: "A Challenge to the Startinmg Point in the Combustioct
Engineering Theory”™ (page 4) it states, "our Uzumaki Is also
equipped with a mini-computer sensor’. It further states the
sensor connects directly to the ignition line, the gasoline
line, or propane line. Is your present application applicable
to the electrical semsor, too? If so, please provide more
details as to the theory of operation, maintenance, construc-—
tion, etc.

2. Your application states the Cyclone-Z controls air/fuel (&/F)
ratios to a constant level regardless of change in altitude.
Please provide data which substantiates this statement and
explain how the device maintains a constant air/fuel ratio.

3. An attaciment to vyour application states, "a controlled amount
of secondary air is fed intoc the PCV line and further to the
intake manifold, where it is mixed with the existing air/fuel
aixture. A circulating flow is caused producing a turbulence in
the air/fuel wmixture in the combustion chamber”. It is not
clear as to how the connecting air hoses and three-way pipe
connector can induce a “circulating flow" and “turbulence”
different enough from other commonly-available air hoses/
connectors sc that the effect is noticed zll the way chrough the
intake manifold and into the combustion chamber. Please provide
more details to help in our understanding of the device.



4.

lo.

12.
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Another attachment to your application states that the device
causes the idle speed to increase. It has been our experience
that the idle speed on many of today's automobiles (even without
any retrofit device) can be increased merely by disconnecting
the PCV line from the PCV valve. The speed increase is due to a
leaner mixture (for rich A/F ratios only) and to a reduction in
engine pumping losses. These changes are, im turm, due to the
circumventing of the PCV valve and its throttling effect.  As we
understand the device now, the increased idle speed causes an
increase in turbulence. The increased turbulence (due to =the
device) does not cause the idle speed to increase.

What materials are used in the comstruction of the device?

The application did wnot include a copy of those installaticn
instructions intended to be given tc purchasers of the device.
Please provide a copy. Further, you did not list the rools and
equipment needed to install the device.

Regarding maintenance, you state the only additiomal wmaintenance
required is the replacement of the air filter every six months.
How will replacement filters be available and how much will they
cost? Further, you state engine idle speed may increase with
time and therefore it mgy need to be adjusted. At those times,
will the device have to be adjusted for micimum emission levels,
as dope during initial installation of the device?

Is one model of the device appropriate for all vehicles?

The application states, "it appears not to assist cars using
other non-gasoline fuels”. Yet, the attachment to your April 20
letter (addressed in item 1 above) suggests the device may also
be applicable to propane~fueled vehicles. Please clarify cthis
apparent inconsistency.

The attachment (page 5) to your application states the device
reduces the warm—up time of the engine. Further, it states the
“"blow=by gas” is drastically reduced. Both of these benefits
are claimed to be the result of improved combustion efficiencv.
Please submit additional information explaining how improved
coubustion efficiency can cause these benefits.

The attachment teo your April 20 letter states the device elimi~
nates carbon deposits in the various parts of the combustion
chamber., Have you disassembled engines before and after using
the device to verify this? Have you photographs of the disas=
sembled engines? If so, please provide them.

With respect to the ATL data submitted to support the claims
made for the device, the following was noted:

108
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a. The tests were run according to Procedure A-l instead of
A-4 (as recommended in our letter of April 29). Please
explain the deviation from the recommended test plams.

b. Because Procedure A-1 consists of hot-start testing, the
tests did not show any benefits attributable to the claimed
quicker warm—up period.

Ca The test results are typical of those realized with other
air bleed devices we have evaluated, i.e.,C0 was greatly
reduced, HC and NOX may or may not have been reduced, and
fuel economy was essentially unchanged. You suggest the
results wmay be due to Indolene fuel and the “adverse
effects” of air shipment. Please explain the basis for
your stacements.

d. The test results contained in the ATL report compare the
"with device" results after 200 miles to the “without
device” results sefore the 200 miles. No "“without device"
tests were tup after 200 miles and therefore it is possible
that the mileage accumulation alone may have caused the
"with device” results to also shift.

In summary, we need additiomal information to clarify certain portioms of
your application. Additionally, because the ATL data does not suppor:
the claims made for the device, and also considering your comcerns about
Indolene fuel and air shipment, we suggest you have additional tests
performed by ATL (or amy other EPA recognized facility) using a represen-—
tative device and commercial pump fuel and following Procedure A=4.
Without additiomal data we can only conclude the device does not achieve
all of the claimed benefits, and therefore does not justiiy EPA testing
cf the device. —_— -

In order that we may evaluate your device in a timely wmanner, we ask that
you respond to this letter by November 1 and submit the test results by
November 29. 1I1If you have questions regarding this matter, please contact
me.

Sincerely,

Merrill W. Korth
Device Evaluation Coordinator
Test and Evaluation Branch -

Enc losure

109
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