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FUEL ECONOMY RETROFIT DEVICES

Announcement of Fuel Economy Retrofit Device Evaluation

for "Energy Gas Saver”

AGENCY: Environmental Protection Agency (EPA).

ACTION: Notice of Fuel Economy Retrofit Device Evaluation.

SUMMARY: This document announces the conclusions of the EPA evaluation

of the "Energy Gas Saver” under provisions of Section 511 of

the Motor Vehicle Information and Cost Savings Act.



BACKGROUND INFORMATION: Section 511(b)(1l) and Section 511(c) of the
Motor Vehicle Information and Cost Savings Act (15 U.S.C. 2011(b))

requires that:

(b)(1) "Upon application of any manufacturer of a retrofit device (or
prototype thereof), upon the request of the Federal Trade Commission
. pursuant to subsection (a), or upon his own motion, the EPA Administrator
.shall evaluate, in accordance with rules prescribed under subsection (d),
any retrofit device to determine whether the retrofit device increases
fuel economy and to determine whether the representations (if any) made

with respect to such retrofit devices are accurate.”

(c) "The EPA Administrator shall publish in the Federal Register a

summary of the results of all tests conducted under this s=ction,

together with the EPA Administrator's conclusions as to -
(1) the effect of any retrofit device on fuel economy;

(2) the effect of any such device on emissions of air

pollutants; and

(3) any other information which the Administrator determines to

be relevant in evaluating such device.”

EPA published final regulations establishing  procedures - for
conducting fuel economy -retrofit device evaluations on March 23, 1979

[44 FR 17946].



ORIGIN OF REQUEST FOR EVALUATION: On June 5, 1981, the EPA received a

request from the Energy Gas Saver Corporation for evaluation of a fuel
saving device known as the "Energy Gas Saver”. This device is claimed to

reduce exhaust emissions and save fuel.

Availability of Evaluation Report: An evaluation has been made and the

results are described. completely in a report entitled: ° "EPA Evaluation
of the Energy Gas Saver Under Section 511 of the Motor Vehicle
Information and Cost Savings Act”. This entire report is contained in
two volumes. The discussions, conclusions and list of all attachments
are listed in EPA—AA-TEB—511—82~7A, which consists of 11 pag:s. The
attachments are contained in EPA-AA-TEB-511-82-7B, which consists of 115
pages. The attachments include correspondence between the appli-ant and

EPA, and all documents submitted in support of the application.

Copies of this report may be obtzined from the National Technical
Information Service by using the above report number. Address requests

to:

National Technical Information Service
U.S. Department of Commerce
Springfield, VA 22161

Telephone: (703) 487-4650 or FTS 737-4650



Summary of Evaluation

EPA fully considered all of the information submitted by the device
manufacturer in his application. The description of the device and the
supporting text did not indicate that the device would improve combustion
efficiency. The test data submitted with the application was

inconclusive.

While thorough mixing of fuel and air and even distribution among the
cylinders will enhance the combustion process, there is no evidence that
the use of this device will result in any improvements over an unmodified
induction system. Adjustment of the ignition timing and :dle fuel
mixture with an exhaust gas analyzer to achieve the best possible
emission readings may cause driveability problems in some wv-:hicles.
Based on EPA's engineering judgment, there is no reason to supp: Tt any
claims for improvements in fuel economy or exhaust emissions due to the

use of the Energy Gas Saver.

FOR FURTEEP INFORMATION CONTACT: Merrill V. FKorth, Emission Control

Technology Division, Office of Mobile Source Air Pollution Control,
Environmental Protection Agency, 2565 Plymouth Road, Ann Arbor, Michigan

48105, (313) 668-4299.

Date . Kathleen Bennett
Assistant Administrator
for Air, Noise, and Radiation



EPA Evaluation of the "Energy Gas Saver” under Section 511 of the Motor
Vehicle Information and Cost Savings Act

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

1. Marketing Identification of the Device:

A. Energy Gas Saver
B. Exhaust Extractor

2. Inventor of the Device and Patents:

A. Inventor

Mr. Donald C. Pletts

143 Inlet Way

Palm Beach Shores, FL 33404
B. Patent

Patent #4127093

Patent #4216654

3. Manufacturer of the Device:

Energy Insert Systems, Inc.
143 Inlet Way
Palm Beach Shores, FL 33404

4. Manufacturing Organization Principals:

Mr. Donald C. Pletts - Principal Officer and Owner

5. Marketing Organization in U.S. making Application:

A. Energy-Insert—-System, Inc.
B. Energy Gas Saver, Inc.

Both Located at

143 Inlet Way #5

Palm Beach Shores, FL 33404

6. Applying Organizétion Principals:

Mr. Donald C. Pletts - Principal Officer and Owner



10.

11.

12.

13.

Description of Device (as supplied by Applicant):

na fnan

"This device is 1 21/32 inches thick and is made out of a high grade

of cast aluminum. It contains 4 baffle plates and is used to mix the

gas and air (vapor) that comes from a conventional carburetor with
exhaust from the exhaust system of the engine. For some models there
is available an electric heater for cold starts.

"This mix is vaporized further by heat and the mix is leaned outside
of the carburetor as it enters the intake manifold.

"This unit fits under the carburetor and on the intake manifold. The
amount of exhaust is controlled by a screw in orifice which is
changed for different size engines. )

"The extractor 1s  fitted into the exhaust system just behind the
catalytic convertor. A 1 1/2 in. (0.D.) flex tubing conmects the
extractor to the rear of the Energy Gas Saver which is filtered. The
back pressure from the muffler forces the exhaust back into the

Energy Gas Saver.”

Applicability of the Device (as supplied by Applicant):

Thus far eight different units have been designed to fit a 1 known
American made automobiles and light trucks:

2 bbl for Ford (all models) 4 bbbl for G. Motors

2 bbl for Chrysler " 4 bbl for Ford Products

2 bbl for Chevrolet " 1 bbl for Ford

2 bbl for G. Motors " 1 bbl for all other makes

Costs (as supplied by Applicant):

Not supplied.

Device Installation - Tools and Expertise Required (as supplied by

Applicant):

See attached instructions for installation (Attachment B)

Device Operation (as supplied by Applicant):

Not supplied

Maintenance (claimed):

"Device filter should be changed every 10,000 miles or 6 months.”

Effects on Vehicle Emissions (non-regulated) (claimed):

"There is no known reason why exhaust emissions should be increased
when properly installed.”



14. Effects on Vehicle Safety (claimed):

15.

16.

"The device will not cause arny unsafe condition.”

Test Results (Regulated Emissions and Fuel Economy) (submitted by

Applicant):

See Attachment B.

A.

Analysis

Description of the Device:

The device is judged to be adequately described. A description

"is contained under Section 8, Description of Device, of the

application (Attachment B).

Applicability of the Device:

As stated in the application, the device 1is applicsble to
gasoline-powered vehicles equipped with carburetors.

Costs:

Not supplied.

Device Installation - Tools and Expertise Required:

A skilled mechanic with appropriate tools and an exhaust gas
analyzer should be able to install the device, although
complications could arise due to the alteration of carburetor
linkages. The additional height of the carburetor could zlso
prevent the hood from closing properly. Care is required in the
installation of the Exhaust Extractor to prevent exhaust leaks
and the flexible pipe must be routed in such a way as not to
cause heat damage to any components.

Device Operation:

No operating instructions are required.

Device Maintenance:

It appears that the only maintenance required is the changing of
the filter every 10,000 miles or 6 months.

Effects on Vehicle Emissions (non-regulated):

The device is claimed to lower emissions, but no data to support
these claims were ever submitted.



H. Effects .on Vehicle Safety:

One safety problem that might ‘arise is heat damage from the
flexible pipe between the Exhaust Extractor and the Energy Gas
Saver. There is also the problem that the throttle linkage may
not operate correctly.

I. Test Results Supplied by Applicant:

The applicant submitted test data from the Auto Club of Southern
California. Unfortunately, this data included only the raw
concentrations and not the grams per mile emission numbers. It
is not possible to determine how these tests were run or to make
valid comparisons from the data.

Test data were also submitted from Olson Engineering, Inc.
These results were preliminary and were marked as such. A
representative from Olson Engineering stated that this data was
invalid for comparison purposes and was only intended for
research or development purposes. Our concerns abcut the
validity of these data are detailed in our letter to En rgy Gas
Saver, Inc. dated June 26, 1981 (Attachment D). Alth ugh the
applicant responded to our letter (Attachment E), his response
was insufficient to validate the results.

Thus, the applicant did not submit any valid test ata in
accordance with the Federal Test Procedure or the Highw.y Fuel
Economy Test. The requirement for test data following these
procedures is stated in the -application test policy documents
that EPA sends to potential applicants*. The applican- did
state that Automotive Environmental Systems, Inc. of Los
Angeles, CA would test the device in September 1981 and the
results would be furnished to EPA. To our knowledge, this
testing was not performed.

From EPA 511 Application test policy documents:

Test Results (Regulated Emissions and Fuel Economy):
Provide all test information which is available on the effects of the
device on vehicle emissions and fuel economy.

The Federal Test Procedure (40 CFR Part 86) is the primary test which
is recognized by the U.S. Envirommental Protection Agency for the
evaluation of vehicle emissions. The Federal Test Procedure and the
Highway Fuel Economy Test (40 CFR Part 600) are the only tests which
are normally recognized by the U.S. EPA for evaluating fuel economy
of light duty vehicles. Data which have been collected in accordance
with other standardized fuel economy measuring procedures (e.g.
Society of Automotive Engineers) are acceptable as supplemental data
to the Federal Test Procedure and Highway Fuel Economy Data will be
used, if provided, in the preliminary evaluation of the device.



17.

10

Conclusions

While thorough mixing of fuel and air and even distribution among the
cvlinders will enhance the combustion process, there is no evidence
that the use of this device will result in any improvements over an
unmodified induction system. Adjustment of the ignition timing and
idle fuel mixture with an exhaust gas analyzer to achieve the best
possible emission readings may cause driveability problems in some
vehicles. Based on EPA's engineering judgment, there is no reason to
support any claims ‘for improvements in fuel economy or exhaust
emissions due to the use of the Energy Gas Saver.
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Attachments to
EPA Evaluation of the Energy Gas Saver Under

Section 511 of the Motor Vehicle Information
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by
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January 1982

Test and Evaluation Branch
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Office of Mobile Source Air Pollution Control
U.S. Environmental Protection Agency
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13 Attachment A

Mr, Richard. ¥Nelson.

nergy Cas Saver, Inc.

lst Awmerican Ruilding, Suvite 184
701 U.S. Highway #1

Forth Palm Beach

Dear lir. Yelson:

This letter 1s in response to your inquiry of 12/5/80 throush the Secrezary of
State of Texas regarding an LPA evaluation of your device. The Enviroamental
Frotection Agency is charged by Congessional mandate to evaluate fuel :conomy
and emission control devices. Vhile the EPA does not actually "approv: ¥ such
devices, it does conduct evaluvations for the purpose of increasing the common
knowledge in the area. For thls reason, the outcome of any testing .v EPA
becomes public information. It is this information which may be cited
althoush no claims can be made that any EPA findings constitute "approva " of
the device or system, ' '

Enclosed with this letter is a packet of materials which you will need to
apply for an EPA evaluation of your dewvice. This packet consists of 1) an
application format, 2) & document entitled "FPA FMetrofit and Emission Control
Nevice Lvaluation Test Policy” and 3) a copy of the applicable Federal
Regulations.

In order for the EPA to conduct an-evaluation of your device, we must have an
application. Cace you have reviewed all the documents 1in the packet, you
should prepare an application 1in accordance with the. guidelines of the
application format. A critical part of the application is the substauntiating
test data, The required test results will have to be obtained at a laboratory
of your choice. Such testing would be conducted 2t your expense. A list of
laboratories which are known to have the equiprent and personnel to perforn
acceptable tests has been included in the enclosed packet. If you desire, we
can assist in the development of a satisfactory test plan.

There are, however, several aspects concerning testing at an outside
laboratory whick T would like to bring to your attention at this tine:
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Hinlimun Test Requirements - Although different types of devices iay

require o rere ceomplex test plan, thé rdinimes we vegquire “involves two

veirleles and Qv test soguences run in duplicote.  The weileles should be

sclected fror those listed in Table if possible. Tach vehicle is to
L]

t i
e set to narnufacturer's tune-up specifications fur the bzseline tests.

The tests are conducted in a "back-to-back” manner, cnce with the vehicle
in baseline condition and again with the device installed with no vehicle

djustments between tests. If installation of the device also involves
some adjustements, e.g. timing, fuel-air mixture, choke or idle speed,
another test sequence with on.‘y these adjustments should te inserted
vetwveen the first and last. Also as a minimum, the test sequence shall
consist of a hot-start LA-4 portion (bags 1 and 2) of the Federal Test
Procedure (FTP) and a Highway Fuel Economy Test (IIFET). The details of
these tests are contained in the enclosed packet. Although cnly a
bot-start: ¥IP 1s required to minimize the costs to vyou, you are
encouraged to have the entire cold-start test performed since any testing
and evaluation performed bty EPA will be based on the complete FIP and you
nay wlsh to know how a vehicle witk your device performs cver this
official test. As a final requirement, the personnel of the cutside
laboratory you select should perform every elerment of your test plan.
This includes preparation of the test vehicle, adjustment of parameters
and Installation of the device.

Cubmission of Data - Ve require that all test data obtained ‘rom the
outside laboratories in support of your application be submittec to us.
This includes any results vou have vhich were declared vold or invalid hy
the laboratory. Ve also ask that you notify 65 of the laboratcry you
have chosen, when testing 1s scheduled to begin, what tests you have
decided to conduct, allow us to maintain contact with the laboratory
during the course of the testing, and allow the test laboratory to

i3

directly answer any questions at any time about the test program.

Cost of the Testing - The cost of the minimum test plan (two vehicles,
tvo test sequences in duplicate) described above should be 1less than
$200C per vehicle and less than $4G00 for the total test at any of the
laboratories on the list. You will have to contact them individually to
¢btain theilr latest prices.

Cutcome of the Tests -~ Although it 1s impossible to accurately predict
the overall worth of a device from a small amount of testing, we have
established sowme guidelines which will help you determine whether the
test results wlth your device should be considered encouraging. These
values have teen chosen to sssure both of us that a real difference in
fuel economy exists and that we are not seeing only the variability in
the results. The table below presents the winimum number of cars that
need to be tested for varying degrees of fuel economy improvement
assuming a typical armount of variability in fuel economy neasurement.
For a minimuen test plan which was conducted on a fleet of two cars, the
average improverment chould he at least 87, If at least an 8% difference
in average fuel ecornomy can be shown, then we would be able to say
stastically at the 3C% confidence level that there is a real improvement.
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Similarly, we' would expect a rinimun of 5% improvesent for a fleet of 5
vehicles, Test results vhich display a significant increase in emissi
levels stould he reacson for concera,
Vinirur Fuel Tecenony Improvemants versus Size of Test Fleet
Fleet Size Averaze Improvement Regquired
AL —
£ 5.7
3 77
4 6%
3 5%
10 47
25 27

Cnce we receive your application, it will be reviewed to determine 1f it neets
the requiremwents listed in the format., If your application is not conmplete,
we will ask you to submit further information or data. After any missing
information has been submitted, your application will be reconsidered and once
it meets our requirements, you will be adviged of our decision whetter or not
EPA will perform any confirmatory testing. Any EPA testing will be performed
at no cost to you and you will be given the opportunity to concur with our
test plan. Once this testing is conplete, an evaluation repor will Ix
written. If no further testing is required, the report will be writ:emn solel:
on the basis of the test data submitted and our engincering analysis.

Degpite the current backlog and Increasing number of inquiries regarcing fuel
economy device evaluatlons, the EPA intends to process your applicatisn in as
expeditious a manner as possible. Ve have established a goal of tvelve weeks
from the receipt of a complete application to the announcemevt of our :eport.
The attainment of this objective requires very precise scheduling and we are
depending on the applicant to respond promptly to any questions or to submit
any requested data. Failure to respond in a timely manrer will unduly delay
the process. In the extreme case, we may consider lack of response as a
withdrawal of the application.

I hope the information shove and that contained in the enclosed documents will
aid you in the preparation of an acceptable application for an EPA evaluation
of your device, 1 will be your contact with EPA during this process and any
subsequent EPA evaluation. My address 1is EPA, Motor Vehicle Ermission
Laboratory, 2565 Plymouth FRoad, Ann Arbor, Michigan, 43105. The telephone
nunber 1s (313) 663-4200., Please contact me 1f you have any questions or
require any further Infomation.

Sincerely,

Merrill Y, Korth, Device Evaluation Coordinator
Emission Control Technology Division

Enclosures

cc: Lucinda Watson, EPA, Region #
k] » o

] -

ion



Attachment B

PR T
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June 5, 1981

Mr. Merrill W. Korth, Coordinator
Emission Control Technology Division
U. S. Environmental Protection Agency
Ann Arbor, Michigan 48105

Dear Mr. Korth:

Please refer to your letter of January 13, 19871 directed to Mr.
Nelson of our company.

I thank you for the time you spent with me on the teleplone las
veek.

Rs we discussed, I am sending you most of the material t-at we
sent to the Air Resources Board of California.

In addition to this material, I am sending you an applica:ion
as required by the E.P.A.

The test data that I am sending you includes the testing on the
19817 Ford Ltd. 302 V-8 with an automatic transmission overdrive
with 2 Fuel Pressure Injector Carburetor. These tests inclucde

two (2) Base CVSII cold starts with the Urban Cycle Fuel Economy
Test and one CVUSII cold start with the Energy Gas Saver installed,
including the Urban Cycle Fuel Economy Test. Also included is

one (1) Highway Cycle Fuel Economy Base Test and one (1) Highway
Cycle Fuel Economy Test with the "Energy Gas Saver" installed.

Also enclosed is a summary and average of all the tests that were
done in California. Included in this summary is Ford Motor
Company Base line testing for Urban and Highway M.P.G. Just

for the record, I did not receive copies of all the print-outs

on all the tests that we participated in.

I realize the testing on the 1977 Chev. Caprice (350 cu. in.
engine) is obsolete. These tests do however indicate the follow-
ing:

1. That the highway mileage of the base car was approximately
16 M.P.G.

FIRST AMERICAN BUILDING o 701 U.S. HIGHWAY ONE e SUITE 104 @ NORTH PALM BEACH, FL. 33408 ¢ 305/842-8558
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That removal of the cétalytic convertor did not increase the
gas mileage at alll

That emissions can substantially change to an extrame
unsatisfactory condition with very little modification of
the engine.

With our unit on the car and without the hot exhaust, the
car now showed 18.42 M.P.G.

Also by control of the amount of Exheust that we mix with
the gas and air we were able to fluctuate the NOX a: follow-

1. 5.9805
2. 1.747
3. .438

Also able to take HC from 3.0752 to 0.68 'and .139

CO still remains somewhat high but went from 32,454 t. 24.198
to 4.980. v

From this test we also learned how to control the CO per-
centage within standards

Exhibit N1 shouws how we were able to reduce the CD to .00 Idle
and.00/2500 R.P.M. Exhibit N2 shows the same type of tests
run by Detroit Testing.

You will note that this test was done in February 1978
and my test took place in Oct. 1978. They were able to
reduce the CO from 4% Idle to .02% and CO 057 at 2500 to
.04%. Also HC went from 280 P.P.M, at Idle to 110 P.P.M.
and at 2500 R.P.M. 30 P.P.M. to .00 P.P.M.

Also at the same time we were able to run this car on the
highway with average mileage of 26 M.P.G. We had tests

that went as high as 29,1 M.P.G. and this was done with the One
gal. bottle of gas type of test.

FIRST AMERICAN BUILDING o 701 U.S. HIGHWAY ONE e SUITE 104 ® NORTH PALM BEACH, FL 33408 » 305/842~8558
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8. All the other test data that my companies conducted speak
for themselves.

In California I decided not to use the electric heater that is
avalilable.

I also intend to conclude our testing in California in the

near future. It is also my intention to run more tests on the
1981 Ltd Ford 302 V-8 with the automatic transmission overdrive
in order to reduce the CO and eliminate the HC. I also plan

to test a 1979 or 1980 ford with a VB engine.

When you have had time to absorb the materials I have sent you,
I shall discuss with you our future testing. I would hcoe that
some representative from E.E,A{\night observe our next tasts.

Yours urs very truly, /7

dadlc T

_Dons President
" ENERGY GAS SAUER INC.

Please use tHis address:

143 Inlet Way #5
Palm Beach Shores, F1l. 33404

Tel: 305-844-3617

FIRST AMERICAN BUILDING e 701.U.S. HIGHWAY ONE ® SUITE 104 ¢ NORTH PALM BEACH, FL 33408 » 305/842-8558




MARCH 1981 .
CALIFORNIA TESTING ON A 1981 FORD LTD

302 V-8 ENGINE - OVERDRIVE & FUEL INJECTOR CARBURETOR

SUMMARY OF TESTS

- HIGHWAY MILES PER GAL. URBAN
BASE TEST WITH ENERGY-GAS SAVER WITH ENERGY-GAS SAVER BASE TEST
1) 22.937 1) 27.230 1) 18.26 1) 1
2) 24.030 2) 29.213 2) 18.32 2) :
3) 27.740 3) 32.130 3) 23.09 3) )
4) 38.870
74.707 127.4473 59.67 o
Av. 24.90 31.86 19.89
+ 6.96 Increase _ + 4.0 Increas.
SUMMARY OF BASELINE Tests
FORD MOTOR CO. "49" AUTOMOBILE CLUB OF. OLSON
STATE CERTIFICATION SOUTHERN CALIFORNIA ENGINEERING
Co 1.61 3.372 1.372
€02 595,262 493.856
HC .28 .188 .158
NOXc .81 .887 .598
Urban M.P.G. 16 Urban 14,749 Urban 17.867
Highway M.P.G. 26 Highway 22.937 Highway 27.742

gy 4 s s aems e s e -
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NERGY CAS SAVER:

-2

SUMMARY OF HIGHWAY FUEL ECONOMY TESTS

(Hot 505 TRNS)

BASELINE TESTS BASELINE TESTS
AUTO CLUB OF SOUTHERN CALIFORNIA OLSON ENGINEERING
PPM GRAMS PER MILE
Co 297.6 L4632
C02 146771.0U 318.8F2
HC 24,7 .075%
NOX 23.6 » .3504
22.9 M.P.G. (Highuway) 27.742 M.P.G.
L
» |
WITH "ENERGY-GAS-SAVER" .INSTALLED AJ
(Hot SU5 TRNS)
AUTO CLUB OF SOUTHERN CALIFORNIA OLSON ENGINEERIKG
pPPM GRAMS PFER MILE
138 Test #1 #2 #3
co 75 1 co 46 .65 .61
HC 101 HC . ,06 .07 .05
NOX . NOX .186 .195 .28
29.213 M.P.G. Highuway 32.3 MPG . 27.23 38.87
EMISSION REQUIREMENTS FOR 1981
CALIFORNIA E.P.A. (49 States)
co 7.0 Carbon Monuxide 3.0 co
HC .39 Hydrocarbon .41 HC
NOX L4 Oxides of Nitrogen 1.0 nox

REQUIREMENTS FOR E.P.A. (U.S.) 1978

Co 15.0
HC 1.6
NOX 2.0

FIRST AMERICAN BUILDING ® 701 U.S. HIGHWAY ONE e SUITE 104 « NORTH PALM BEACH, FL 33408 e 305/842-8558




HC . NOX co
- .220 .251 6.163
.294 .340 4.725
Av. .257 Av. .295 Av. 5.444
BASELINE TESTS
HC .280 NOX  .B810 CO  2.610
.188 .887 3.377
.158 .598 1.37
Av.  .208 Av. 2.451

21

WITH ENERGY-GAS-SAVER INSTALLED

. 765 ’ Av.

Hydrocarbons (HC) Nitrogen Oxides (NOX

There is an improvement of 160%
under Base tests and over 300%
under EPA and 38% under California

There is a 24% Increase over Base
and 90% Under Requirements '

Carbon Monoxipe_(CD)

There is a 122% increase over Base
which can be substantially reduced.

This is still under California Standards and
near E.P,A., Standards.

EINCT ARAEQIT AN B HE DA w702 1IS HICWWAY NAIE @ QLITE 174 » NOATH PALM BEACH. FL 33408 » 305/842-8558
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~ MARCH 1981
CALIFORNIA TESTING ON A 1981 FORD LTD
302 V-8 ENGINE - OVERDRIVE & FUEL INJECTOR CARBURETOR
SUMMARY. OF TESTS

HIGHWAY MILES PER GAL. ~ URBAN

BASE TEST WITH. ENERGY-GAS SAVER WITH ENERGY-GAS SAVER BASE TEST
1) 22.937 1) 27.230 1) 18.26 . 1)y - e
2) 24.030 2) 29.213 - 2) 18.32 2) 3
3) 27.740 3) 32.130 3) 23.09 3) . )

4) 38.870 ‘ o

7C . 707 127,663 59.67
Av. 24.90 31.86 19.89 N
+ 6.96 .Increase +.4.,0 Increas.

SUMMARY OF BASELINE Tests

FGCRD #MOTOR CO. "49" AUTOMOBILE CLUB OQF. JLSON
STATE CERTIFICATION SDUTHERN CALIFOENIA ENGIVEERING
CO 1.61 3.372 1.372

02 ‘ : $95,202 493.8%0

HC .28 .188 .158
NOXc .81 .887 .598
Urban M.P.G. 16 Urban 14,749 Urban 17.867

Highway M.P.G. 26 Highway 22.937 . Highway 27.742

e e g e e e e L T Y el
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- ENERGY CAS SAVER!?
. .
SUMMARY OF HIGHWAY FUEL ECONOMY TESTS
: , (Hot 505 TRNS)
BASELINE TESTS BASELINE TESTS
AUTO CLUB OF SOUTHERN CALIFORNIA OLSON ENGINEERING
PPM GRAMS PER MILE
co 297.6 032
C02 14677.0U0 318.862
HC 24,7 .075
NOX 23.6 .504
22.9 M.P.G. (Highway) 27.742 M.P.G.
WITIL "INCRGY=CAG=SAVI R INSTALLED
(Hot 505 TRNS)
" AUTO CLUB OF SOUTHERN CALIFORNIA OLSON ENGINEER.NG
pPM , GRAMS PER MILE
135 Test #1 #2 #e
Co T 1 Co WA .65 .61
HC 101 HC .06 .07 .05
NOX . NOX .186 .195 .28
'29.213 M.P.G. Highway 32.3 MPG 27.23 38.87
EMISSION REQUIREMENTS FOR 1981
CALIFORNIA E.P.A. (49 States)
co 7.0 Carbon Monoxide 3.4 Co
HC .39 - Hydrocarbon 41 HC
NOX A Oxides of Nitrogen 1.0 nox
REQUIREMENTS FOR E.P.A. (U.S5.) 1978
co 15.0
HC 1.6
NOX 2.0

FIRST AMERICAN BUILDING » 701 U.S. HIGHWAY ONE » SUITE 104 « NORTH PALM BEACH, FL 33408 » 305/842-8558

oo oot



ENERGY GAS SAVER:

-3~

SUMMARY AND AVERAGE OF EMISSION TESTING
WITH ENERGY-GAS-SAVER INSTALLED

HYC.‘—A - . - NDX reoa e ’ CD
.220 . 251 6.163
.294 : . 340 4.725
Av. . 257 Av. .295 Av. 5.444

- BASELINE TESTS

HC .280 NOX .810 Co

2.650

.188 , .887 3.372

.158 .598 1.372

Av. .208 Av. 765 ' Av. 2.45%

Hydrocarbons (HC) Nitrogen Oxides (NOX
There is 2 24% Increase over Base There is 'an improvement of 160%
and 90% Under Requirements , under Base tests and over 300%

under EPA and 38% under California

Carbon Monoxide (CO)

There is a 122% increase over Base
which can be substantially reduced.

This is still under California Standards and
near E.P.A. Standards.



CLetLl ot 21180 A,.0)

LEE L7 At

[ B "fi\".“cﬂ

P SAWIMNCTRdArShED D 27d FINYIVG NCHwRY D
Cesre : CoMCLTYd AQTAT Yy e
C616°  t (v¥) NCLIVS VYLD ALICfIviu

TonY DoAve=d) ALISTAPE ALV

LgB* 1662 LIHAK TLlebte 9612 €cer 1 CTEe? XCN
Bl ' SHUTL T 95%e. 122°1 RIL T §€9° 5 1L ez H
292°56% %95°¢161 OB EEEZ 016°+¢€e2? CIH°LULHT  e2€° 21901  §72°elslL 7co
2Lt ¢ _ €€5° €2 z25°1 256°¢€2 1HEeHE2 €201 ‘ceLvgp2 €2
. 251 ¥3d SWYNS SNuL 10+ C32176viS  SN¥LE (76D SNYL dCH  03Z17¢wl5s SadLoer:
INVIRTICD NCISSIn SS¥w QaiM ¢ Swv¥S NI 3SVHg B0 SSvn *2 : LT

Fdih uSe ¥v39 ar€ NI %GzdH (X3AVS SV9 AS¥3INI)|¥301S InpI30¥0 [1¥vls ¢ICe

ISVHA N3d rCTLvdpn=7

C
NCY 1931 ¥3)IRCHINAC ---

TIMIKNO3D

£L0°C=02 nddC'g=3HINA] 6BBLCTATGIEEdUV IENIA WILSAS TCYLNCD ACISSTn3 >ZOLS : I0Y¥AINGDY NCISSIW:

000" t IV vIlaand 4 ¢6 : dw3l 8INg L3M 4 69 : dW3l 9N AY¥G

1SAviv) hCllVdIﬁC /M ¥y YIONISS¥d : SSVI) INTACSYD @ 2dAL 13nd

4 CL.: dw3l %VLS O WaZ 194t ¥3 M CEYe

e : Hdlv 0¢ ¢ dH 8696 ! ¥51s5k00C dlfv t CUry SNYYy MIf $x34531 . CCON ¢ N INLLINDT
' S3A tGhUD MY ‘o 73p¥VE-Z2 1 ¥yvd €-2CE : ¢I) 3INTIN3 40H  r2AILC Fyel @ ON 1931 7SI%
18r21-tu  :31vd 20THEST ¢ ON 353010 G117 ¢ 13CCw 1661 ¢ dV3aA crC4 33T R3IA

ce= MOTLLIVITIC IVEINIDQ -~

37247 Mvler -SA3 Y 'd *3 S

L2V
exd SISAIVNY NOTLdwNSMGT 1304 Che SMCISSIKWI fSNVRX3 CIry s

1€




32

ENERGY GAS SAVER
TESTING RESULTS

EXBIBITS:

O

®w u H

N

Y9 0 Z Xt

Ford Testing Results

Detroit Testing iab, Inc. - letter
Detroit Testing Photos
Car-Bo-Tech, Iﬁc. Gasoline Mileage
Olson Labs, Inc. ‘

Car-Bo-Tech, Inc. - Chevrolet
Testing Results - Energy Gas Saver
Detroit Testing Lab, Inc. - Report
Autosense Vehicle Test Report
Detroit Mileage Testing

Warranty

1979 Gas Mileage Guide

Installation Instructions

Tests - Cadillac

and Eliminator

of Chemical Analy:':
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’IIH(LIOH l n:\cxsn) SCHOUUOL OF ENGINELERING AND APPLIED SCIENCE
‘ DEPARTMENT OF MECHANICAL AND ALROSPACE ENCINLLKING

A}AIMES FORRLSTAL CAMPUS, PRINLCLTON, NtwW JEKRSEY 08540

March 10, 1980

Mr. Donald C. Pletts

Apt. 203 Country Gardens

120 Sparrow Drive

Royal Palm Beach, Florida 33411

Dear Mr. Pletts:

I have reviewed your material. There have been many
inventions to improve fuel distribution by preheating the
gasoline either eledrically or with exhaust gases. A good
paper to read on the subject is by:

Hamburg & Hyland: "A vaporized Gasoline Metcrlng System
for I-C Engines", Society of Automotive Engineers, 76028’

The effect of mixing hot esxhaust gas with incor ing
fuel is to improve the distribution of fuel to the varicuas
cylinders. This increases horse power at a given thrott'e
setting but reduces maximum horse power available. This re-
duces HC polution. Better distribution permits leaner opz2ra-
tion and can save some fuel. Your must do a fair test (ErA
driving cycle) to be credible. With both before and after ex-
periments with properly adjusted carburetors and timeing.

The potential improvemnt of a good mixture lean engine
over a normal properly adjusted carbureted enginc is about 15%.

/s/
Prof. Enoch J. Durbin
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It has long been thought that there was substantial
advantages to a vaporized gasoline metering system

L A S I, e e em v
puravor eserarn Bysiem now

9]

One of the major automotive manufacturers through
its research and development department confirmed
the following advantages of a vaporlzed gasoline

metering system.

1., Vapor gasolline meterlng system provides a very
uniform cylinder to cylinder distribution of
alr - fuel ratio as shown on the chart.

2. Essentially eliminates the transit varations
in alr - fuel ratio due to alr flow changes
and also load changes.

3. Exhibits minimal steady state time flucyations

in alr - fuel ratio.

Because.of the above thfee listed facts, the in-line
multiple cylinder engine uged in automoblles of today
can be more substantlally leaned with a very much
higher alr - fuel ratlon than can the engline with
the standard carburator fuel - air mixture, This

conditlion increasez gasoline milage,

This more 20 ideal vapor mixture air - gas ratio

improves the exhauat emmiegion.
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ONE OF THE MOST widely aczcepted techniques
for achieving the statutory NO_ standard

of 0.4 eoram/nile Fnr autknmabi{lae i the
o V.4 granynliae SRLOUVILLAES 4o Cul

use of a '"reduction" catalytic converter,
Unfortunately, such devices exhibit a
relatively narrow range of air-fuel ratio
over wnich useful conversion efficiency
can be realized. This characteristic is
illustrated in Figure 1 which shows the
conversion eificiency versus air-fuel
ratio for a typical noble metal reduction
catalyst should be pointed out that
the so- Cdll ! three-way catalysts have an
even narrower air-fuel ratio range over
which ef{ficient operation 1is possible. To
effectively utilize catalytic converters
‘to control NO x? it is therefore necessary
to me.LUy a lUCL r'cl:erlng syscem wnlcn
provides very tight control of air-fuel
racio for both steady state and transient

engine operation. A viable appreocach for

‘obtaining the required tight control is to
use feedback from a suitable engine
exhaust gas sensor to "'trim" an
appropriate fuel metering system as
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Fig. l-Conversion efficiency versus air-fuel
ratio for typical metal reduction catalyst

depicted in Figure 2. (l1-3)*

*Numbers in parentheses designate
references at end of paper.

A prototype vaporized gasoline
‘metering system is described which

_____ PR Laonk *an vanariza
ize

utilizes thxuc exnaust neatl 10 Vapor
“liquid gasoline prior to being combined
with inlet air, It is shown that the
system (1) exhibits minimal time -

fluctuations in air-fuel ratio, (2)
fent

14
essentially eliminates the trans

variations in air-fuel ratio due to load
chanpes, and (1\ provides a very uniform
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Fig. 2-Block diagram of basic A/F feedback
system

BACKGROUND

Ford Motor Company became involved
“with such a system several years ago
during the early development of the TiO
exhaust gas sensor. (4) At that time, the
output of a prototype TiO, sensor was used
successfully to control tﬁe air-fuel ratio
produced by a Bendix electronic fuel
injection system. As a result of this
effort, the feasibility of the feedback
concept was established. Because of the
inherent complexity and attendant high
production costs of fuel injection,
however, it was decided to explore
feedback using a much simpler fuel
netering device. The particular device
chosen for this exploration was a modified
carburetor having an air-bypass adjustment
which could be controlled electronically
by the TiQ, sensor. A simplified diagram
of the basic carburetor showing the
air-bypass section is presented in Figure
3. For clarity, actual carburetor details
relating to such elements as the main
metering system, the idle system, the
power enrichment system, etc., are not
shown in this diagram.

The air-bypass carburetor was
installed on a 351 CID engine in a 1973

AIR-BYPASS
FUEL SUPPLY ADJUSTMENT

MAIN THROTTLE

Fig. 3-Simple air-bypass carburetor
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Ford Galaxie and evaluated on a chassis
dynanometer. A typical recording of the
open loop air-fuel ratio versus time as
indicated by a Ti0, exhaust sensor for
this configuration operating at a 30 MPH
steady-state crulse is shown in Figure 4.
When the feedback loop which coupled the
exhaust sensor to the air-bypass
adjustment was closed and properly
compensated to prevent instability, the
recording of air—-fuel ratio versus time
shown in Figure 5 resulted. Examination

“of this recording reveals that although
‘the long term drift has been eliminated,

there is no appreciable reduction in the
high-frequency fluctuations in the
air-fuel ratio. The reason that feedback
is incapable of reducing the high-.

- frequency fluctuations is that the

propagation delay through the engine
imposes a fundamental limitation on the
minimum response time of the closed loop
system. To be more explicit, a change in
air-fuel ratio occurring at the carburs:or
takes several engine revolutions befo: it
can be detected in the engine exhaust

T e by v v Vg s by by s

o 4 8 12 16 20
! (SEC)

Fig. 4-Open loop air-fuel ratio versus time
for air-bypass carburetor operating at 30
mph road load
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Fig. S-Closed loop air-fuel ratio versus time
for air-bypass carburetor operating at 30
mph road load
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The ability to initiate any trimming of
the air-bypass adjustment before several
eagine revolutions have occurred is
therefore impossible, and any attempt to
effect the necessary trim too rapidly
after the change has been detected will
result dn an oscillatory condition.

It is thus apparent that since
feedback cannot eliminate rapid
fiuctuations in air-fuel ratio, a fuel
metering system should be employed which
does not exhibit such fluctuations. Since
it is generally believed that these

fluctuations are caused to a great extent

by random detachment of liquid gasoline
from wet manifold and carburetor surfaces
(5), it would appear that the difficulry

~ could be circumvented by using a vaporized
~gasoline metering system siich as described

below. T ’ :

GENERAL SYSTEM DESCRIPTION

The basic vaporized gasoline metering
system utilizes engine exhaust heat to
fully vaporize liquid gasoline entering an
exhaust gas heat exchanger. The resulting
gasoline vapors pass through a pressure
regulating mechanism into the throat of a
venturi through which engine intake air
flows., The pressure regulating mechanism
naintains a zero pressure differential
between the gasoline vapors and the intake
" a2ir at the entry ports to the venturi,
This causes the fuel flow to be
essentially proportional to airflow and
thus produces a nearly constant air-fuel
ratio independent of airflow as discussed
in the following section. After passing
through the venturi, the air and vaporized
fuel are homogeneously mixed and
subsequently enter the engine intake
system through a suitable throttle. In
order to compensate for variations in
air-fuel ratio arising from changes in
temperature, fuel composition, etc.,
feedback from an exhaust gas sensor is
used to vary the area of the fuel metering
orifice and thereby automatically maintain
the desired air-fuel ratio. Since exhaust
heat is generally not available prior to
starting the engine, a supplementary
heater is employed to vaporize the
gasoline required to start and operate the
engine until sufficient vapors are
available from the exhaust heat exchanger.
Provision 1s made to collect any gasoline
condensate which is produced during the
warm-up period and recirculate it back to
the vaporizer without contaminating the
nain fuel supply.

EASIC METERING CONCEPT

The basic fuel metering elenent of

(

4Gne vaporized gasoline system is the

venturi section shown in Figure 6. Engine
intake air flows through this venturi and
causes a pressure depression at the throat
which draws in vaporized gasoline through
the fuel nozzle located in the center of
the venturl. When the vaporized gasoline
and intake air are properly combined, the
resulting homogeneous mixture will flow
uniformly to all cylinders of the engine
with negligible intake manifold
wall-wetting and hence minimal time-
fluctuations in air-fuel ratio. 1If

_.properly implemented, the fuel metering
venturl will produce an essentially

constant air-fuel ratio independent of
mass alirflow through the venturi, and will
thus result in the elimination of air-fuel
ratio variations during transient engine
operation. The necessary.conditions
required to produce the constant air-fuel
ratio can be determined by examining the
following expression which describes the

air—-fuel ratio for the metering venturi: (6)

. +1
L1 (E\?A (PT\ ‘A
A\ /P - =I\p,, “\p
o | e
F A\PL/\TL !

\¥p r/

The derivation of this equation with
definitions of the nomenclature used is
given in Appendix A.

Referring to the above expression, if
the fuel supply pressure P_ is made equal
to the air supply pressure PA’ thea

VAPORIZED
ASOUNE (@
PRESSURE Py

| AIR (@ PRESSURE R,

MOVABLE PINTLE

Fig. 6-Vapor system metering verturi
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variations in the air-fuel ratio as a
function of the venturi throat pressure P
{and hence airflow) can be made quite
small for the proper choice of, the P
range. This is illustrated in Figure 7
which shows air-fuel ratio as a function
of airflow for an airflow range of 60 pph
to 1200 pph. (This airflow range is
typical for a 351 CID engine operating
from idle to wide-open throttle.) The
venturi cross-sectional area used to
derive the plot of Figure 7 was chosen to
provide values of P, which were depressed
from P, by 0.} inchés of water at 60 pph
and 45 inches of water at 1200 pph. If
higher depression values for P, were used,
the variation in air-fuel ratioc would be
gpreater. Before discussing the
implications of these small depression
values, it should be pointed out that the
actual air-fuel ratio established by the
netering venturi is a function of the
ratio of the air cross-sectional area A

A
and the fuel cross-sectional area .
Either or both of these areas could thus
be used to set the desired air—-fuel ratio
value as well as to provide a feedback
trim mechanism to compensate for
temperature variations, etc. In the basic
netering venturi shown in Figure 6,
adjustrent of the fuel cross-sectional
area is provided by movement of the
tapered pintle rod within the fuel
discharge nozzle.

As indicated above, in order for the
nmetering venturi to yield an essentially
constant air~fuel ratio Independent of
airflow, thne fuel vapor supply pressure.
has to equal the air supply pressure, and
the venturi throat depression has to be
very small for low airflow values, To
meet these requirements, a very accurate

154
152 (15.15)
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Fig. 7-Air-fuel ratio versus mass airflow rate

for vapor metering system
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‘equal to exterior pressure.

( |
fuel pressure regulator is required which
is capable of operating at the high
temperatures necessary to vaporize
gasoline. (A variable area venturi having
a constant air-to-fuel area ratio could
conceivably be used to relax these
requirements, and such a device is being
explored.) The pressure regulator
selected for use in a laboratory
evaluation of the vaporized gasoline
metering system is a simple bladder-type
regulator wvhose volume automatically
changes to maintain its interior pressure
.In use, the
bladder would have an input and an output
port separated by an appropriate baffle
structure, and vaporized gasoline would be

. supplied to the input port in a coarsely

_injector whose “on

controlled manner so as to keep the
bladder partially full., The output port
would be connected to the fuel nozzle im
the metering venturi and would deliver
vaporized gasoline at a pressure equal to
that exerted on the bladder. Since the
air supply pressure for a conventional
internal combustion engine is simply
atmospheric pressure (neglecting the r
cleaner), such a pressure rz2gulating
bladder with its exterior surface ex; sed
to atmospheric pressure will make P PA'
If an air cleaner is employ:d, a hous g
placed over the bladder and reference. to
the actual inlet pressure of the mete:ring
venturl will insure this con’ition.

EXPERIMENTAL SYSTEM

The basic vaporized gasoline metering
concept discussed above has been
implemented on a 351W V-8 engine coupled

to a laboratory dynamometer. A
diagrammatic representation of the
complete system is shown in Figure 8.
Referring to this diagram, operation of
the system can be described as follows:
Fresh gasoline is pressure fed from a main
fuel tank to a small holding tank through
a conventional float-actuated valve. The
liquid gasoline in the holding tank is
pumped through an electronically
controlled coarse metering valve into a
heat exchanger located in the engine
exhaust system. The metering valve
employed is a conventional electronic fuel

"on" time is automatically
controlled to regulate the fuel flow
through the heat exchanger and hence the
amount of gasoline vapors which are
generated. The heat exchanger used s a
conically shaped stainless steel tube
helix having a total surface area of
approximately 70 square inches, and is
located inside the normal exhaust pipe
just downstrecam from the “Y".
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Fig. 8-Diagrammatic representation of vaporized

gasoline delivery system

The gasoline vapors generated in the
heat exchanger flow into the variable
volume pressure regulator previously
discussed and cause the bladder to billow.
up. The resulting displacement is-sensed
by a plckup whose output is fed back to
the coarse fuel control and is used to
.automatically keep the bladder
approximately half full ‘of gasoline
vapors. The particular bladder employed
has a maximum volurme of za2pproximately 0.15
cubic foot and is constructed of 1 mil
Teflon® PFA film which has a melting point
of approximately 600° F. Since the
gasoline currently being used in the
laboratory is completely vaporized at
approximately 400° F, the vapor
temperature at the pressure regulator
outlet is maintained at approximately 420°
F by a simple closed-loop exhaust bypass
control which regulates the amount of heat
supplied to the heat exchanger. Any
gasoline which condenses on interior
surfaces of the pressure regulator and
associated plumbing during warm-up is
returned to the small holding tank and is
subsequently re-vaporized. 1In this
manner, the heavy gasoline fractions will
not build up in the main fuel tank, but
will be recirculated through the heat
exchanger and finally consumed when the
proper operating temperature is reached.

The outlet vapors from the pressure
regulator pass through an insulated
delivery tube and are discharged coaxially
into the throat of the metering venturi.
The venturi employed has a throat diawmeter
of 1.3 inches while the fuel discharge
nozzle has an orifice diameter of 0.3l
inch. The fuel discharge nozzle is heated
clectrically to prevent cooling by the
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intake air which would othervise cause
condensation of fuel vapors on the nozzle.
A tapered pintle capable of being
positioned within the fuel nozzle is used
to vary the orifice area and thus the
air-fuel ratio. This pintle is connected
to a servomechanism which can control the
pintle position using feedback from an
exhaust gas sensor located in the exhaust
system,

The venturi 1is connected to the
engine intake manifold through a
mixing/viewing chamber mounted above a
conventional butterfly~valve throttle
body. The mixing/viewing chamber consists
of a seven inch long cylindrical tube

~attached directly to the venturi exit port

and mounted inside a somewhat larger
air-tight chamber. The chamber itself,
which is physically fastened to both the
venturi and the throttle body, contains
two viewing windows which make it possible
to visually examine the outlet end of thk-
venturi extension tube while the engine -s
running. At the point where the extenc .n
tube connects to the venturi a circul.
swirling section having cant .d fins ar d
its circumference and a hole in its ce¢ er
is located inside the tube in order tc
pronmote mixing of the air anc fuel. 'T s
particular design allows the pure gaso. 1e
vapors to pass through the cester hole d
avoid condensation on the coo. swirling
fins*, but imparts sufficlent =urbulence
to the air to encourage downstieam mixing
of the air and fuel.

In order to expedite the initial
fabrication and evaluation of the
vaporized gasoline metering syster, an
electronic fuel injector was installed in
the throttle body and is used routinely
for cold engine starts, Vapors can be
used to start the engine when cold,
however, by employing an auxiliary
vaporizer such as a battery-powered
heater. One such system which was
inplemented uses a 500 watt electric
vaporizer during engine cranking to supply
gasoline vapors directly to a metering
valve in the throttle body. As soon as
the engine starts, a 2 KW electric
vaporizer is automatically energized which
fills the pressure regulator with gasoline
vapors and enables normal fuel metering
through the venturi nozzle instead of the
throttle body. After approximately 20
seconds of operation using the electric

*At atmospheric pressure, pure gasoline
vapor has a dew point of = 400°F whilec a
mixture of air and gasoline vapor with an

air-fuel ratio of 15:1 has a dew point of =

125°F.
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vaporizer, sufficient exhaust heat is
avallable to permit operation of the
normal exhaust system vaporizer in place

af elortyrie unir %
vi LIIC eieCtric unit.

INITIAL EXPERIMENTAL RESULTS

The initial laboratory evaluation of
the vaporized gasoline metering system was
performed to verify the anticipated system
advantages previously noted in this paper.
To be specific, it was anticipated that
the open loop vaporized gasoline system
would (1) exhibitr minimal steady state
high-frequency** time-fluctuations in
air-fuel ratio, (2) essentially eliminate
the transient variations in air-fuel ratio
due to airflow changes, and (3) provide a
very uniform rv'l 1nr§a~r—rn—r~v1 inder

very uniform cylinder-to-cylinder
distribution of air-fuel ratio. The
evaluation, which was performed using a
351 V-8 engine coupled to an absorption
dynamometer, did in fact substantiate the
expected results. Specifically, the open
loop wvapor system exhibited steady state
time-fluctuations in air-fuel ratio of
less than + 12 for a wide range of engine
operating loads and air—fuel ratios.
Furthermore, the system displayed
transient variations in air-fuel ratio of
less than *+ 1% for step changes in airflow
exceeding 400X. Finally, cthe system
consictently provided cylinder-to-cylinder
air-fuel ratio distributions of within +
0.75% for cylinders fed from each plane of
the dual plane manifold used on the 351W
engine.

The steady state and transient
air-fuel ratio values reported above were
measured with a Ti0, exhaust gas sensor
having a time constant of approximately
0.25 seconds. (7) A typical time
recording of the air-fuel ratio along with
the corresponding engine torque is shown
in Figure 9. 1In an effort to corroborate
these results, similar measurements were
made using an NDIR CO analyzer to indicate
air-fuel ratio variations. Since the
response time of the CO analyzer was much
slower than the TiO, sensor, the resulting
recordings did not reveal the rapid high-
frequency fluctuations in air-fuel ratio

observed with the T102 sensor, but did

*The electric vaporizer has been used for

“"chokeless" cold starts at 70°F ambient
temperature and air-fuel ratios near
stoichionmetry.

**In this context, high-frequency refers
to values which are too high to be
eliminated by feedback from an exhaust
gas sensor.,
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Fig. 9-Air-fuel ratio and engine torque versus

time for 351W engine operating at 2000 rpm
with open loop vapor system

show longer term fluctuations due to 7. " .
temperature and airflow variations.
typical time recording of such an air
characteristic together with the
corresponding engine torqu¢ 1is shown
Figure 10, The use of feecback from =
exhaust gas sensor to eliminate the
low-frequency fluctuations ‘n air-fuc
ratio has been successfully demonstra .d
with the vapor system, and a detailed
discussion of the feedback w.rk will be
included in a future paper.

The cylinder-to-cylinder air-fuel
ratio distribution values reported were
obtained using specially shaped sample
probes located just downstream from each
exhaust valve and connected through
appropriate switching valves to
conventional emission monitoring
equipment, A typical cylinder-to-cylinder
air-fuel ratio distribution achieved with
the vapor system is shown in Figure 1ll.
For comparison, a conventional liquid
carburetor having the same venturi area
and using the same mixing/viewing chamber
as the vapor system was substituted for
the vapor system, and a cylinder-to-—
cylinder distribution was obtained for the
same engine operating condition. The
resulting characteristic, shown in Figure
12, clearly illustrates the distribution
advantage of a vapor system.

LEAN-LIMIT EXPERIMENTAL RESULTS

The vaporized gasoline metering
system was originally devised as a scheme
to provide very tight control of air-fuel
ratio at values slightly rich of
stoichiometry for use with NO_ catalysts.
This 1is a very important application of
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the vapor system and should be pursued
further. However, the ability of the

vapor systen to provide a very uniform
cylinder-to—cylinder distribution of
air-fuel ratio with miniwmal time-
fluctuations suggests that the system

might also be useful in extending the lean
misfire limit of a wmulti-cylinder engine.
This is apparent since the engine
~‘operation would not be limited by a single -

YT T TTTT T

e

11114:11]11.

AIR-FUEL RATIO
o
3

]

"lean" cylinder as is the usual case. ol

Instead, all cylinders would consistently - I 2 3 4 5 6 7 8
receive the sane air-fuel ratio and hence : CYLINDER NUMBER

would be uniformly capable of operating at Fig. 12-Air~fuel ratio versus cylinder nu-ber
leaner air-fuel ratios. The use of for 351W engine operating at 2000 rpm, 40 ft-
extended lean-limit operation is an ] 1b with conventional carburetor

intriguing approach to the control of
exhaust emissions, and is based on the
relation of such emissions to air-~fuel
ratio shown qualitatively in Figure 13.

In order to evaluate the potential
advantages of lean-limit vapor system .
operation, a CVS simulation method
developed at Ford Motor Company was
employed. (8) Basically, this technique NO,
utilizes emission and fuel consumption
data obtained from steady state
engine—-dynamometer tests at specific speed-
torque points to analytically predict the
performance in a complete CVS cycle. The
actual speed-torque points used are
appropriately chosen to correspond to a
particular powvertrain-vehicle combination.
The fundamental idea behind the simulation
technique is that when an actual vehicle
is operated over a CVS cycle, a unique
trajectory or map is defined in the engine
speed~torque—~time space. The technique U ra— — 1
assumes that engine performance along this 12 14 16 18 20 22
trajectory can be approximated by steady AIR-FUEL RATIO
state operation at discrete speed-torque
points for specific intervals of time. Fig. 13-Qualitative relationship of HZ,NO,,
The particular speed-torque-time map and CO emissions to air-fuel ratio
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Fig. ld?SPeed-torque-time man for CVS sinwla-
tion of a 351W engine in a 5500 1lb vehicle

employed for the lean-limit evaluation of
the vapor system is shown in Figure 4.
This map, with the particular segmentation

shown, was de\.'elopﬂf‘ for a 351w engine in
a 5500 pound vehicle. Such an
vehicle combination was chosen for the
simulated CVS cycle evaluation of the
vaporized fuel merering system because
conparable data using both conventional
carburetion and electronic fuel injection
were available from earlier work performed
at Ford.

The previously described vapor system

engine-

icplemented on the 351W engine-dynamometer
setup was operated at each of the spee
torque points specified in Figure 14 w

the exception of the 1000 RPM, - 10
foor-pound point. This particular point
could not be run because it required the

use of a motoring dynamometer which was
not available for the evaluation. At each
.speed-torque point explored, measurements
of fuel consumption as well as CO, Coﬁ,
HC, NO , and O, exhaust concentration§
wvere obtained for various values of
air-fuel ratio in the lean region. At
each air-fuel ratio, the measurements were
made for both MBT ignition timing as well
as for a retard from MBT timing. The
retard used was arbitrarily
chosen to give a torque loss of

ﬁnnrn\1m1rn1v 77 from the MRT wvalue

QP PLOCAL =P B L

T
resulcing torque loss was compensated f
g

P ~ £
dmoaunc oL

by increasing the throttle opening to
the correct torque value. In order to
provide adequate combustion Initiation at
the lean air-fuel ratios, a high energy

ignition system* with 0.100 in. gap spark

*The particular ignition system employed
was a Ferroresonant Capacitive Dlscharge
Ignition System developed at Ford Motor
Company. (9)
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plugs was used throughout the evaluation.

The experimental data obtained in the
lean-limit evaluation of the vapor systen
were analytically processed and used to
produce individual curves of HC and NOx
emissions (in grams) and fuel consumption
(in pounds) versus air-fuel ratio for each
speed-torque~time point explored. {(Since
the CO emissions were essentially

for rthe lanan aiv_fi:nl

drmvard aner - -— -~
ior tnhe sean air-iueli ratios

alivai diali

:-

examined, CO emissions were not included
in these plots.) A typical curve of HC,

NO_, and fuel consunption versus air-fuel

ratio obtained in the lean-limit

evaluation is shown in Figure 15. The

complete set of curves for all the speed-
torque-time points explored is presented

in Appendix B. It should be emphasized =~ -
that the emission and fuel consumption

values given in each curve are calculated

from steady state measurements to

correspond to the time expended at each

bPCCU LULL‘UC PUL‘IL as
simulation technlq e.
Appendix B was examined to determine a
“lean-1imit"™ air-fuel ratio. In general,
the particular air-fuel ratio chosen for
each curve was a compromise between
decreasing NO_ values and increasing HC
and fuel consumption values. The results
of this determination are tabulated in
Figure 16 for the MBT situation and in
Figure 17 for the retarded spark
situation. The values used for the 1000
RPM, -~ 10 foot-pound point in these tables

were estimates based on previous work with
othar
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Fig. 15-lC, NO_, and fuel consumption versus
air-fuel ratio for 351W engine operating at
1400 rpm, 130 ft-1b for 118 s with vapor sys-

tem and MBT timing



SPEED ]TOMOUE| TiNE Asr HE N0, <o FUEL
(RPM) [ (FT4B) | ISEQ (Gus) [«GMY} | (CNS) ] (LY}
600| 30 | 364 {180 | 660 .24 j270] 333
goo] 16| 19 li1s7 | 234} 07| =6 00
1000} ~10 82 | 139 249 | .0i15]15.65 | 093
1000| =0 | 406 {200 610|142 {594 ] 727
1200] s0 | 208 ]220| 660|190 {571 | 636
14001 130 [ 118 [21.8 | 295 313 484 544
18oo] 70| €8 | 215|160 .89 |308] 270
1800} 1350 | 45 |220| 230 291{288].321
TOTALS 3398 10.575 3132 %003

Fig. 16-Emission and fuel consumption values

used for CVS cycle simulation of 351W engine
“with Vapor system in 5500 1lb vehicle-lean limit
“with MBT spark ‘ ‘

SPELD |[TOROUE| YIME ATF ne [ 1¢] (A} I"uEL
tarsd) | (rEB) | o tsSEC) (GMS) | (CM3) | (GuS) | (LBS)
600 30 | 364 |1BO | 468} .11 | 270 .}79
800 10 79 1167 92) .03 | 56 .09
1000| 10 B2 J159 | 249 ] .015]5.61 | 093
1000] 50 (406 {196 | 7.71 | 1.02 | 594 | 761
1200 90 j208 [21.0]388{160 571 | 664
1400 | 130 | 118 | 215 | 2.50 ) 200 | 4.B4| .560
1800} 70 €6 | 2.3 | .30 .70 1308 275
1800 | 150 49 1220 | L7y | 1.54 [ 288] .33

TOTALS 26.39 7.01% 3132 31154

Fig.
used
with
with

17-Emission and fuel consumption values
for CVS cycle simulation of 351W engine
vapor system in 5500 1lb vehicle-lean limit
retarded spark ’

The complete CVS cycle prediction for
the lean-limit vapor system operation was.
found by dividing the total HC, NOX, co,
and fuel consumption values shown 1in
Figures 16 and 17 by the total distance
covered in the CVS cycle. The results of
this prediction, which apply to a 351W
engine in a 5500 pound vehicle, are shown
in Figure 18 for both the MBT timing
condition and the retarded timing
condition. Also included in this figure
for comparison are CVS predictions for the
same engine~vehicle combination with (1) a
vapor system having a constant air-fuel
ratio of 19:1, (2) a conventional
carburetor having a 1974 production
calibration, and (3) an electronic fuel
injection system having air-fuel ratio and
timing optimized at each speed-torque
point to give best fuel economy consistent
with reasonable emission levels.
Comparison of the results presented in
Figure 18 indicates that lean-limit vapor
system operation potentially provides
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CONFIGURATION (c:fmn (czean (c:an {355
?’L‘Z‘Zﬁ’iﬁf —LE:T) o] 8 4 | 42 | 153
eon Uimit-Reoray | 35 | 24| 42 |15
(V:,pFOj}gS”Y_SL%M” 34 |47 | a2 |53
tzjﬁﬁsﬁirfiaizad) 2.7 | 22 4.2 | 146
Procuttion Cotisy | 22 | 39 | 54 | 124
EFI .y 34

{Best Economy) 4'4 139
Fig. 18-CVS cycle prediétions for various con-
figurations used with a 351W engine in a 5500 1b
vehicle

appreciable improvenents in fuel economy
and NOx emissions, but at the expense of
higher HC levels.

SUMMARY

Evaluation of the vaporized gasoline
metering system has shown that the system
exhibits numerous beneficial
characteristics which make it very
appealing for use with conventional
internal combustion engines. To be
specific, it has been demonstrated that
the vapor system (1) exhibits nminimal
steady state high-frequency fluctuations
in air-fuel ratio, (2) displays negligible
transient variations in air-fuel ratio for
changes in engine load, (3) provides very
uniform distribution of air-fuel ratio
from cylinder to cylinder, and (4) enables
cold engine starts at air-fuel ratios
close to stoichiometry using vaporized
gasoline supplied from an auxiliary
electric vaporizer.

The first two characteristics listed
above will permit very tight control of
air-fuel ratio when coupled with feedback
from an exhaust gas sensor. The third
characteristic, in addition to the first
two, will enable extended lean-limit
operation which in turn will result in
improvements in fuel economy and NO
emissions as previously shown. 1In order
for lean-limit operation to be viadble,
Liowever, a practical method of lowering
the HC levels as well as programming the
air-fuel ratio as a function of engine
load must be provided. The fourth
churacteristic listed above should result



™

in significantly lower emission levels
during the warm-up period following a cold
#ngine start.

CORCLUSIONS

The favorable characteristics which
have been demonstrated with the vaporized
line metering system Justify its
inued development as an alternative to

AAAAAAA rimamal Fuunl moararine avarame
conventionaas Iugl MELETINg SYySsSténs.

should be emphasized that the system

2deccribed in this paper is an experimental

................. «perimenta
one, however, and many unexplored areas
must bhe inugstic;ted before nrnducrlgn
feasibility can be established. These
unexplored areas include actual vehicle
emission testing, low and high temperature
starting and operation, practical
component design and durability, and
overall system safety.
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APPENDIX A
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ENTURI METERING CONSIDERATIONS
FOR A VAPOR CARBURETOR

ROMENCLATURE

A/F

X

N

s-CRc- ]

Lo - e -]

[}

n

c
= the fuel cross-se

the air—fuel ratio

venturl throat

the a3y Arace_ean
[ S ¥ 1= (- S VOO -

thao Arymeo_rost
[ o9 2 A= wAUOoo [~ A= =

velocity state -
the fluid egpecif

LG LaAUAG op

e

pressure

a proportionality constant

the enthalpy of the fluid at zero
velocity

the enthalpy of the fluid at the
venturl throat 7

a constant = .2231 for gasoline and
air

the mass of the fluid

the fluid mass flow rate

the air mass flow rate

the fuel vapor mass flow rate

the pressure at the venturi throat
the air pressure at the zero
velocity state (supply pressure)
the fuel pressure at the zero
velocity state (supply pressure)
the pressure at the zero velocity
state

the pressure at the venturi throat



= the individual gas constant

= the gas constant for air

= the gas constant for fuel vapor

= the absolute downstream or throat
temperature

= the absolute upstream air
temperature

= the absolute upstream fuel vapor
tenperature

= the absolute upstream temperature

= the internal energy at the venturi
throat

u = the internal energy at the zero -

velocity state

v = the velocity at the venturi throat

v = the velocity at the stagnation point

V" = the volune at the venturi thrpat

\Y = the volume at the zero velocity

-
~3
i

=) 8}
|

1
I

state

2 = the elevation at the venturi throat

Z = the elevation at the zero velocity
state

Y = the specific heat ratio (CP/CV) for
gas

Y, = the specific heat ratio (CP/
air

Y. = the specific heat ratio (CP/CV) for
fuel vapor .

e} = the density at the venturi throat

o] = the density at the zero velocity
state

CV) for

.

SUBSONIC MASS FLOW THROUGH A VENTURI METER

The behaviour of the mass flow per
unit time of a gas through a venturi meter
can be predicted given the following
assumptions: 1) the fluid in question is
assumed to obey the perfect gas law and 2)
the flow may be treated as isentropic one
dimensional steady flow of a compressible
fluid. Such a system is shown in Figure
A-1 where the subscripted quantities refer
to conditions in a large reservoir
upstream of the venturi and the
unsubscripted quantities refer to
conditions at the throat of the venturi.

‘The first law of thermodynamics
(conservation of energy) stares that

2
vo'
u +PV +—+mgZ =
o oo 2 co

C

2
u+ PV + i—— + np 2 (A-1)
C

For the system being evaluated,
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Using these conditions and the definition

of enthalpy (h = u + PV), Equation A-1
reduces to
2
h =h+ — (A-2)

o 2g

For a perfect gas,
conditions hold:

the following

C =1]£_.:_}:
P T - T
o]
and
C =—L—R
P Yy -1

Furthermore, for a perfect gas during an
isentropic process, it can be shown that

y-1
T . (P_) Y
T P
(¢} (o]

Substituting these relationships into
Equation A-2 and solving for v yields

1
2
)T e
(o]

The continuity equation (conservation of
mass) states that

ZSCyRTO

Yy -1
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pvA =.vA=HN (A-4)
000

Substituting Equation A-3 intou Lquation
A=4 yields

y-1 >
. chyRTo p - 2
M= pAl{ ——=11-|= (A-5)
y-1 LN

Again for a perfect gas during an
isentropic process, it can be shown that

1
_F (r W
P = Rr \P
~RT_\P_/

Substituting this relationship into
Equation A-5 and rearranging gives the
desired form of the mass flow rate
equation:

19|

(A-6)

Equation A-6 is only valid for
subsonic flow; i.ec., when the ratio of
static to total pressure at the venturi
throat (P/P,) is greater than the critical
pressure ratlo.* When the critical
pressure ratio is reached, the velocity of
mass flow at the venturi throat becomes
sonic and, by definition of sonic flow,
the maximum mass flow rate for fixed area
and upstream conditions is attained.

METERING PRINCIPLE APPLIED TO TWO GAS
PHASE FLUIDS

From Equation A-6, the mass flow rate

equation for air through a venturi meter
is

*The critical pressure ratio is defined as

Y

+
Po/ crit y+ 1
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- T [ B )

A T 1/2 (YA - l)RA

A
v, Hl
P, 2 P, A 1
[(_) 'YA_(_};_) Y, ]z P
A A )

When air flows through a venturi with
a constant upstream pressure PA’ Equation
A-7 states that a pressure P_ . P, is
experienced at the throat of the venturi.
As the mass flow rate M, increases, the
pressure at the throat decreases; this is
the basis of the metering principle of the
venturi. Referring to Figure 6, if a fuel
vapor nozzle is placed with its opening at
the venturi throat, the throat pressure P
= f(1,) can be used to meter the mass flow
rate of fuel vapor as a function of mass
flow rate of air. Accordingly, from
Equation A~6, the mass flow rate of fuel
vapor is

1
ﬁ 2gCYF ] 2
1/2 (vp = DR
Pr\ ¥ Pr 2
[(,,—) (s (ies)
F F
Since the air-fuel ratio at the
venturi throat is equal to the ratio of
the mass of air to the mass of fuel, it
follows from Equations A-7 and A-8 that
. 1 1
A_Ta (f_é)(f‘ﬁ)(fx)? [B_(L‘_”fz]z
FooMp \PR/\AR/AT, Yy, - 1R,
2 e i
()% ()
PA PA
R
()" - ()
F F

Assuming that Y, and Y. are constant over
the temperature range of interest, the
following constant is defined:

N[

. YA(TF - I)RF]

YF(YA - l)RA
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Therefore, the air-fuel ratio for a
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AIR-FUEL RATIO

The curves of HC, NO_, and fuel i
coasumption versus air-fuel ratio obtained
in the lean limit evaluation of the 351VW
engine equipped with the vaporized fuel
retering system are shown in Figures B-1
through B-l4. These figures are presented
on the following pages.

Fig. B-3-800 rpm, 10 ft-1b, 79 s operating. _
point with MBT timing
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Fig. B-5-1000 rpm,
point with BT timing
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point with retarded timing
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May 15, 1978

Car—-Bo—’Iéc:h, Inc.
145 Ocean Avenue
Palm Beach Shores, Florida 33404

Attn: Suzanne Pletts, Executive
Vice President

Dear Mrs. Pletts:

In confirmation of our telephone conversation of May 12, 1978, with Mr.
Donald Pletts, the Car-Bo-Tech unit submitted by you on a 1977 Chevrolet
Caprice for testing was tested as received and was not disassembled or
removed from the test car.

'The unit does not harm the engine in any way foreseen by us in our
testing and inspection.

Yours truly,
- b Vi
- v + e e

LTV/WRY/ jk Mechanical & Hydraulic Testing

MATLSIAL ANL PRCDUCT EVALUATION cr it e ANS v SIS ENGINIERING AND TESTING
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EXHIBIT I ' 54

"Energy-Gas-Saver" CAR-BO-TECH, INC. Phone 842-8558

145 Ocean Drive #502
Palm Beach Shores, Florida 33404

Octobexr 30, 1976

GASOLINE MILEAGE TESTS

1970 Cadillac Fleetwood

Testing was conducted by the Company, and usually with one oxr
more passengers as witnesses, for the purpose of testing gasoline
mileage. Since the gas mileage tests may be verified by anyone who
would care to ride in one of the test vehicles only significant re-
sults are being reported. Over 10,000 miles were driven in the 1970
Cadillac Fleetwood while doing the gasoline tests. The gallon bottle

test was deemed by the Company to be the most accurate and was conducted

on the highways in actual traffic. The driver ‘turns off the fuel pump

‘line and allows the gas to flow into the carburetor from the gallon

bottle. When the gallon is completely used the engine stops and the car
rolls to a stop and the mileage is recorded. Tests were conducted in
many types of conditions. As the Company's product was improved so was
the improvement in gasoline mileage and also better exhaust emission
resulted.

On October 14, 1976 the latest casted unit on the 1970 Cadillac
obtained 19.4 miles on one gallon of gas. Testing conditions were
ideal. This unit is the casted unit that will go into production to
be used on General Motors automobiles with 4-barrel carburetors.

The best mileage obtained on the last prototype model (guadrojets)
before casting was 19.1 miles on one gallon of gas. The average mile-
age of tests on this model was 18.6 per gallon.

Regular gas (89 octane) was used on all of the above tests. High
octane tests were conducted with no appreciable improvement in the mile-
age or drive ability on the 1970 Fleetwood Cadillac.

A series of mileage tests were conducted with the Cadillac test
car as follows on July 6. 1976.

Auto with original carburetor, coil, wires, but in as near perfect
tune as possible but without the Company's product: Regular gas 12.6
miles on-one gallon of gas: Unleaded gas 11.8 miles on one gallon of
gas.

The original gas mileage test done by the Company in 1975 on this
Cadillac Fleetwood with the original equipment produced 12.6 miles on
on gallon of gas.
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"Encrgy-Gas-Saver” CAR-BO-TECH, INC. Phone 842-8558
145 QOcean Drive #502
Palm Beach Shores, Florida 33404

Gasoline Mileage Tests
October 30, 1976
Page 2

New radial tires were added to the car as well as new shocks.
There was no increase 1in gasoline mileage. Many tests were conducted
which produced 17 to 18 miles per gallon.

Summary of Gasoline Mileage Results using Regular Gasoline
on Highway

1970 CADILLAC

Car with original egquipment 12.7 miles on one gallon
of gas

Car with Company product installed 19.4 miles on one gallon
- of gas

Car with Company product installed 19.1 miles of one gallon

of gas
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TASK? 175

OLSCN LABS, INC.
DPIHAUST EMISSICHS HOT 5065
1975 MASS TEST

SITE #7 2. . MGDEL? CHEVROLET, CLASS5? CLASSIC, LIST.

RUti¢? 1» DATE? 2-7-78, CVUS#? 407-01,, TFR0OJE? DTL,.
VET BULB? 52, DRY BULB? 72, EZARUGM-C? 29.%a4,
Cvs I1KPUT
VOL/REV? .2E16. S
TARAN5 COLD o ' .
RPEVS? 10531, IKLT PRES? 40.2, INLT THMP? 110,
STAB COLD
REVS? 0, INLT PRES? O, INLT TMP? O,
TRANS HOT ,
REVS? O, INLT FRES? O, INLT TNP? O,
ABS. H= 025.30 HUCF= 00.810

UMIX= 02440 . VUMIX= 00000 VMIX= 00000 -
BAG FEADINGS IN CONC
TRANS COLCDC
BACKGROUND

HC? B8.10. C0? 4.62, C02? .054, NOX? 0O..
SAMFLE

HC? 284.10., CO0? 1452.08, C02? 1.607, NOX? 200.45..,
STAB COLD
BACKGROUND

HC? 06, CO? 0, CO2? 0, NOX? O.,.
SANMPLE

HC? 0, CO? 0, C02? 0, NOX? 0., .
TRANS HOT
EACKRGROUND

HC? 0, CO? 0, C02? O, NOX? Os,
SANPLE

HC? 0, CO? 0, C027?7 0O, NOX? O.,.
MASS EMISSIONS IN GM
TRAIW COLD

¢ ?

HC= O0J1.04 CO= 116.51 CO02= 01963 NOXC= O01.47 NOX= 026-49

TAB COLD

HC= 000.00 CS=1000.00 co02= 00000 NOXC= 000.00 NOX= 00.00

TRANS KOT

HC= ©OGCOG CG= 000.00 CO2= 00000 KOXC= 000.00 NOX= 000.00

SUM
SUMMARY - EXHAUST EMISSIONS IN GRAMS/MILE

BC=3.0752 CO=32.454 C0,=546.80 NOXC=5.9805 NOX=7.378

2
MPG= 16.092
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TASK? 75 T o ' h T

Coe ) OLSON LABS, INC.
EXHAUST EMISSIOKS HOT 505

1975 MASS TEST ST
SITE #2? 2, - MODEL? CAP., CLASS? CHEV., LIST ¢2 1.

RUN¢? 1, DATE? 2/23/78, CVS#? 407-01,, PROJF? DTL,.
WET BULB? 54, DRY BULB? 76, BAROM-C? 29.02,
CUS INPUT '
VOL/REV? .2819,
TRANS COLD
REVS? 10533, INLT PRES? 239.5, INLT TMP? 111,
STAB COLD ‘
REVS? , IKLT PRES? ., IKLT TMP?_ .,
" TRANS HOT
REVS? , INLT PRES? ., INLT TMP? ,
ABS. H= 027.53 HUCF= 00.817

VMIX= 02396 VMIX= 00000 UMIX= 00000
BAG READINGS IN CONC .
TRANS CCLD -
BACKGROUKD

HC? 10.9, CG? 2.31, C02? .037, NOX? .l.,.
SAMPLE

HC? 71.7, C€O? 1i01.56, C02? 1-618, NOX? 59..

STAB COLD
BACKGROUND

HC? , CO0? , CO02? ., NOX? ..
SAMPLE

HC? » CO? , CO02? , .NOX? ..,

TRANS HOT
BACKGROUND

HC? . C0? , €C027? , NOX?-,.
- SAMPLE

-

HC? » CO0? , C02? K, NOX? ..
MASS EMISSIONS IN GH
TRARNS COLD

HC= 002.43 CO= 0B6.87 C(C02= 01970 NOXC= 006.25 NOX=
STAB COLD .

HC= 000.00 CO= 000.00 C(CO02= 00000 WOXC= 000.00 KOX=
TRANS HOT

H:= 000.00 CO= D000.00 CO02= 00000 NOXC= 000.00 HNOX=

SUMMARY - EXHAUST EMISSIONS TN GRAMS/MIILE

HC= 0.68 COo= 24.198 C02= 548.7465 NOXC= 1.741

MPG= 16.6

007.64
0600-00

0c00.00
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HIGHVAY CRIVING CYCLZ FUR FUEL ECClLILSY

SITE #7 2, DATE? 2-23-7¢&,
MAKE? MCLDEL?  ,  VEAR?

LICELSE #2 , STATE? , OLOMETER? ,
Ruxa?-éa; cbéf?'007401, PROJ#? DTL.

VET BULS? 54, DRY RULB? 76, BAROM-C?

CUs INPUT

VOL/RZV? -2618.,

REVS? 15921, INLT PRES? 39.9, IKLT TKP?
ABS. E= 027.56 HUCF = 00.817 VNMIX=

BAG EEADINGS 1IN CONC
BACIGROUND
HC? 10.70, CO? 4.20, CO02? .036.

SAMPLE
HC? 68.30, CO0? 419.70, C027 2.619,

FPG= OVE. 4t

2%.01.,

Pt
03535



lexoie o w s EXRIBIT J 59
TASI’\.’ 2: '
TASK? 75

: CLSCN LAR3, INe.
EXHAUST EMI8S1ONS
1975 MASS TEST
S1TE 27 2, MCDEL?  CaAP., CLASS?  CHEY,

.Q.UN"? l: DI\TE.) ?/2-‘/7?: C-/S"/‘?‘QQ'?-OI:r ."'.‘:L.u"?

LIST #2 1.

WET BULBR? S, DRy Il 74, BALCA-C2 o rn,

CJs 1NPUT
VCGL/REV? 216,
TRANS CCLD

REVS? 10533, ILLT PRZS? 43.5, INLT THr? i,

STAS CCL1U
_ REVS? , ILLT PRE3? , INLT Ta~? ,
_TRANS HCT I e

REVS? , INLT PRIS? L 1N TP o,
A3S5. H= 027.53 HLC F= 00.8!7

UMIX= 02396 ViaIx= 00000  WHI¥s  Q000n

BAS READINLIS IN CONC
TRANS CCLD
BACKGTGUND

HC? 10.9, CC? 2.31, CO2? 037, NOX? +1i..,
SAMSLE '

HC? 71.7, CO? 1101.56, CO2? 1.618, NOX? S9,,
STAS CULD o
BACKGROUND

HC? » €02 , CO2? , NOX? ,.
SAMPLE '

MC? » CO? , CG2? . NGX? .,
TRANS HUT
BACKGRCUND

HC? , CO0* , C02? , NOX? 4.
SAMPLE . )

HC? F CO.’ 2 CO?‘? A SO,‘(? ]

MASS EMISSIOMNS I G
TRANS CCLD ' S

HC= 002.43 CO= 086-57 CL2-= 01970 [PEERN
STAE COLL

A65H .26

HG= 000,00 . CG= ooo oo cce= ooooo RO DU0.00
. TRAUS HOT.;g;?F”” i

MG 00D 00, ;G OrY ‘000’ OQJTQQ?L oooon,-unvca”,ooo.oo

LUMMARY - EYVAJJT EMISSth HIN GMS /M IS ;uxoot35%

HC=  00.1397 CO="04.980° 025 OITRLG Mvt‘

[ } Lt
: el R S R
. . i.l' B ﬁ.l Y ER ' !
* ARSI 5 A o
S o . . . .
. ,

Tl .,

MNOY:

fet!(=

S ROQX=

NLY. =

JO7 .64

3206 .00

0C0.00

00 .n38%



MID-SIZE CARS
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Manufacturers (Economy Vehicie Description
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H 3V 5. H : E] 2z &
2188 e23 i |3l BiEsd
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FORAD S
FAIRMONT 20°.18525 [140(2.3L)74 M 4 2 [2DR-95/17
140(2.30)/4 A3 2 [4DR-96/17
200(3.3L1/6 M4 1
200¢3.31)/6 a3 1
- 1302(5.0L)/8 A3 2
LTO U 302(5.0L)/8 "1A3 2 [2DR-93/16
351(5.8L)/8 (MENG}IA3 ~12 |4DR-101/
16
THUNDERBIRD 302(5.0L)/8 - A3 - - -[2 |2DR-B5/16
351(5.8L)s8 (WENG}|A3 2
351(5.81)/8 (MENG)A3 2
LINCOLN-
MERCURY
CONTINENTAL
MARK V 400(6.6L)/8 A3 2 |2DR-99/18
-COUGAR .. f302(5.0L)/8: syt v s A3 w92 [2DR-92/16
. [351(5.8Ly/8 ... .. . (WENG)/A3 2 |4DR-100/
16
1351(5.8L)/8 (MENG)|A3 2
- ZEPHYR 140(2.30)/4 ) C M4 2 |20R-95N17
140(2.3L)/4 A3 2 l4DR-96/17
200(3.3L)/6 M4 1
200(3.3L)/6 a3 1
302(5.0L)/8 A3 2
OLOSMOBILE
CUTLASS
SALON 231(3.8L)/8 A3 2" |2DR-87/16
F60(4.3L)/a M5 2 4;)&-101/
1]
280(4.3L)/8 A3 2
260(4.3L)/8 (DIESEL)MS Fl
260(4.3L)/8 (DIESEL)A3 Fl
1305(5.0L)/8 (GM-CHEV)|M4 4
[305(5.0L)/8 (GM-CHEV}|A3 4
CUTLASS -
SUPREME 231(3.8L)/6 A3 2 |2DR-87/18
260(4.3L)/8 MS 2
260(4.3L\_IB IA3 2
60(4.3L)/8 (DIESEL)MS F1
Eso(«:n.)/a (DIESEL)|A3 F1
I305(5.0L)/8 (GM-CHEV)IM4 4
1305(5.0L)/8 {GM-CHEV)A3 4
TORONADO [350(5.7L)/8 (GM-OLDS)[A3 4 |20R-101/
17
350(5.7L)/8 (DIESEL)A3 Fi
PLYMOUTH
VOLARE 225/6 . M3 1 }12DR-89/18
2576 IM4 1 |4DR-100/
16
225/6 A3 1
25/6 %] 2
1878 A3 2
_ PONTIAC -
GRAND ~RIX 231(3.8L)/6 A3 2 12D0R-96/16
25584 [301(4.9L)/8 A3 2
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MID-SIZE CARS
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PONTIAC .
GRAND PRIX 16 {5656 [301(4.9L)/8 M4 4
17 |$617 1301(4.9L)/8 A3 4
LEMANS/ .
GRAND AM 19 18552 231{3 8LY/E A3 2 [2DR-56717
118 15584 {301(4.9L)/8 TX] 4DR-102/
17
16 [$656 [301(4.9L)/8 M4 4
17 8617 [301(4 SLy/8 A3 4
Fuel
Manutacturers [Economy Vehicle Description
Il w -
; ; .‘ §= € - ; £ 5\\1 :
2 9]« e H *f 286 3
EH s i B o|F] SRS
25 el 2 £59, H ef »824%
s |3 giod s 3 gsEis
30 [d ] <« M-S - 2] 8EaES
BUICK
ELECTRA 1360(5.7L)/8 {GM-BUICK)A3 4 I;OOR-‘NJBI
1403(6.6L)/8 A3 4 14DR-11V/
20
LESABRE 231(3.8L)/6 A3 2 {2DR-107/
1
301(4.9L)/8 A3 2 14DR-111/
1
[350(5.7L)/8 (GM-BUICK}IAS 4
CADILLAC
DEVILLE/
BRAOUGHAM |350(5.7L)/8 {DIESEL){A3 FI {2DR-107/
120
425(7.0L)/8 A3 4 |ADR-103/
[425(7.0L)/8 A3 Fi
425(7.0L)/8 (CALIF} A3 4 14DR-116/°
18
CHEVROLET
IMPALA/
CAPRICE ESD(A.'I Lye rS . 1 |2DR-108/
05(3.0L)/8 A3 2 L;GDRJHI
[350(5.7L)/8 > (GM-CHEV)|A3 l4
CHRYSLER
NEWPORT/
NEW YORKER [225/6 A3 2 |4DR-108/
1
1318/8 A3 2
1360/8 A3 2
DODGE
8T. REGIS 1225/6 A3 2 |ADR-108/
1
l318/8 A3 2
1360/8 A 2




EXHIBIT K C CAR-BO-TECH, INC. ! 61
GASOLINE MILEAGE TESTS

The mileage tests conducted by the Company on the five (5) test auto-

mobiles were done at an average speed of 55 M.P.H. on highways and in traffic.
City driving tests were conducted at speeds from 0 to 30 M.P.H.

Detroit Testing daboratory, Inc., conducted a series of gasoline mileage
tests on the Company's 1977 Chevrolet Caprice Classic V8 (350 cu.in.) auto-
mobile in cold weather (25° to 31° F.). Mileage tests results are generally
much better in warm temperatures (70° - 90°). The Eliminator (Exhaust Return)
was not functioning properly during these tests and had it been, results
would have been more favorable, as shown by the recent tests.

The tests in Detroit, Michigan, did however confirm the original mileage . ..

tests conducted by the Company, both the original mileage of 16.2 M.P.G.

without the "Energy Gas Saver' and 22.9 M.P.G. tests with the '"'Energy Gas Saver’

The principle purpose of having the tests conducted in Detroit, Michigan,
was to aid and assist the Company in its "Engineering'' of its product. Upon
returning to Florida, corrections and modifications were made on the gas
saving system which resulted in additional increases in gasoline milage,

(29.1 M.P.G.).

The EPA type of testing was conducted by Olson Laboratories, Lavonia,
Michigan, who are approved and accepted by the U.S. Government for this type
of work. One of their tests confirmed that the Company's product installed
with a catalytic converter did not violate the “Emission Exhaust Standards"
as prescribed by the Clean Air Act of 1973 (and as amended in 1978). This
means that the Company, or its designated agents, dealers or distributors,
may legally install the gas saving system on vehicles that now are equipped
with Emission Exhaust Devices. They will be furnished proper documentation
from the Company in due time.

The EPA type of gasoline mileage test results were 16.092 M.P.G. 16.6
M.P.G. and 18.42 M.P.G. while the actual road mileage tests ranges from 20.2
M.P.G. to 24.7 M.P.G.

Many more gasoline mileage tests have been conducted by the Company since
returning from Detroit, Michigan. The 1977 Chevrolet Caprice Classic test
car now has over 12,000 miles of testing. Besides the l-gallon bottle test
and the tank test, the Company has an electronic computer installed in the
test car which measures Instant Miles Per Gallon of Gasoline, Average Miles
Per Gallon of Gasoline, Amount of Gasoline consumed, Distance in Miles
travelled and the Time consumed Per Trip or Per Test.

On a testing trip to the West Coast of Florida, the 1977 Caprice Classic
averaged 21.4 M.P.G. on the round trip of 379.3 miles with the air conditioner
on, city driving and shopping trips. Individual tests were also conducted
juring this trip. '

September 1978

]
/
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1977 Chevrolet Caprice Classic (350 cu. in. V8 Engine)

o}
Catalytic Converter Operating - 52 to 55 Av. Miles Per Hour - 84 to 8§ F.
10 M.P.H. Wind South - Tires 28 1lbs - Shell No-Lead Gas (91.5 Octame)
Driver and One Passenger, luggage, full tank of gas.

No Air Conditioning With Air Conditioning
One Gallon Bottle Test (Highway) 25.4 M.P.G. 23.6 M.P.G.
Computer (Highway)x o 26.2 M.P.G. | S annM.p.e.
One Gallon Bottle Test (Highway) 25.8 M.P.G. o 24.0 M.P.G.
Computer (City Driving)  19.6 M.P.G. 17.8 M.P.C.

1977 Chevrolet Caprice Classic (350 cu. in. V8 Engine)

Catalytic Converter Removed - 52 to 55 Av. Miles Per Hour 88° F, Wind 10 Var.
Tires 28 1lbs - Shell Regglar Gas (90.6 Octame) 800 1lbs (drlver, 2 passengers
luggage, gasoline.)

No Air With Air With E.G.R. No E.G.R.

One Gallon Bottle Test (Highway) 22.5 21.7 22.3 22.5

Computer Test (Highway)* 23.0 21.8 22.3 22.5

1977 Chevrolet Caprice Classic (350 cu. in. V8 Engine)

Catalytic Converter Removed - 52 to 55 Av. Miles Per Hour, 85° F, Wind 5 Var.
Tires 28 1bs - Shell Regular Gas (90.6 Octame) 450 lbs weight (driver,
one passenger & full tank of gas.)

No Air, No E.G.R. With Air, With E.G.R.
One Gallon Bottle Test (Highway) 27.9 M.P.G.. . 22.8 M.P.G.
Computer Test (Highway)* 32.0 Av. M.P.G.* 25.0 M.P.G.
One éallon Bottle Test (Highway) 29.1 M.P.G. 24,7 M.P.G.
Computer Test (Highway)¥* 32.7 Av. M.P.G. 25.5 M.P.G;

* No Start Up

September 1978
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{ CAR-BO-TECH., INC. ' = ' 63
145 Ocean Avenue #502
Palm Beach Shores, Florida 33404
Tel (305) 842-8558

SUMMARY OF THE GASOLINE MILEAGE RESULTS ON
THE FIVE TEST CARS

RESULTS OF HIGHWAY DRIVING

"EST CAR , ORIGINAL GAS SAVER  NUMBER OF 7% OF MILES ADDITIONAL
_ MILEAGE = SYSTEM MILES  INCREASE  MILES PER
INSTALLED __ INCREASE TANK OF GA:

. 1970 Cadillac 13 19 6 46 144
F'leetWOOd‘ - . ) P, e i e e B
(472 cu.in. V8

engine) :

. 1974 Chevrolet 15 22 7 46 154
Classic '
Convertible
(350 cu. in. V8

engine)

. 1976 Oldsmobile 15 24 9 64 198
Cutlass Supreme
- (350 cu. in. V8
engine)

. 1969 Cadillac 13 22 9 64 216
Coupe de Ville : "
Convertible
(472 cu. in. V8
engine)

1977 Chevrolet 17 29 ‘ 12 70 - 240
Caprice Classic -
(350 cu. in. V8

engine)

Average 14.6 23.2 8.6 58 190.4
Average 7 increase in Mileage 58%
Average increase in number of miles : 8.6 miles
Average increase in number of miles per Tank of Gasoline 190.4 miles

September 1978
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ESTIRG RESULTS Lxhibit 1L

There have been two completely different types of
testing conducted on the Company's product "Exhaust GasSaver".

' The first type of testing is for the purpose of
measuring the automobile internal combustion engine exhaust
pollutants.

The second type of testing is for the purpose of

measuring the actual gasoline mileage obtained by the test
automobiles that have an "Exhaust GasSaver" installed.

ENGINE EXHAUST POLLUTANTS TEST RESULTS

The measuring of engine exhaust pollutants, also
known as "exhaust emission control standards" for automobiles,
were conducted by independent operators who received payment
from the Company for their services.

There were many exhaust pollution tests conducted.
Every time a major change was made on the "Exhaust GasSaver"”
the unit was then tested on the test car by one of the indep-
ent shops in the area. Most of the tests were done on a 1970
Cadillac Fleetwocod with a 472 cu.in. engine. This test car
had 61,473 miles at the beginning of the tests and now has in
excess of 76,000 miles. No engine work was done on the car
other than changes of the oil, coil, ignition wires, points,
plugs, condensor, oil filters, air filters and the changing
of 2 rocker arms and 4 lifters. The curb weight of the car
is 5,260 1lbs. This 1970 Cadillac Fleetwood has a 4-barrel
quadro jet Rochester carburetor. Tests were also conducted on
a 1974 Chev. Caprice Convertible with a 350 cu.in. engine and
a 2-barrel carburetor. The curdb weight of this test car is
4,580 lbs. and the vehicle has 74,064 miles.

On February 21, 1976 a most significant exhaust
emission pollutants test took place done by the independent
shop known as Computerway Automotive Repair Service, Stuart,
Florida. The test was conducted by Marc H. Ducote, Shop
Manager. This particular test was witnessed by the following
peoples Marc M. Ducote, Stuart, Florida: Donald R. Findlay,
Palm Beach: Kenny Scarborough, West Palm Beach, Florida and
Donald C. Pletts from the Company. This test was conducted
on a Hamilton Standard Computer. A copy of the test, marked
# 1, is attached. The exhaust emissions requirements for a
1970 model automobile are as follows: California (HC) 350,
(CO) 4%; Chicago (HC) 500, (CO) 4%. The United States
requirements for this vehicle are 275 P.P.h. hydrocarbons (HC)
and 1.5% carbon monoxide (CO). As this test shows the maximum
amount of CO shown on both idle and at 2500 R.P.M. shows .93»
and .02% of carbon monoxide. The requirements for hydrocarbons
allowed by the U. S. Government is 275 P.P.lm. As can be seen
by this test only 150 and 60 P.P.M. of hydrocarbons came from
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the exhaust of lhis car engine. As can be seen on the print sut
copy of this test there is an ewissions check . and an emissions
check E.  The significance betlween the emissions check A and b is
that emission check 5 was done afier an adjustment was made in the
amount of recycled exhaust that was allowed to enter the "Exhaust
CasSaver" From many tests, the Company was able to ascertain the
best method and proper vlace to inject the exhaust gases as well
zs the correct amount of exhaust gases.

The next test shown is marked 7 2 and was conducted on
liarch 11, 1976 with the same equipment on tlhe sazme engine when it
had 67, OOO miles. Computerway Automotive Repair Service also - -
conducted this test. As shown on the print out copy of this test
all the exhaust emissions were well below the United States, Cali-
fornia and all other State standards.

" The test marked 7# 3 was also conducted by the same
cperator and took place on August 19, 1975. The significance
of this test is that at idle speed (650 R.P.M.) this same 472 cu.i
engine showed excellent emission results (80 P.P.M. hydrocarbon
and .01% carbon monoxide). This was done on one of the Company's
earliest models. ~

The test marked # 4 is a most significant test done by
the same operator on November 14%,1975. Section A of the test show
the emissions from the engine w1th the orlglnal carburetor on the
engine with none of the Company's emission equipment attached. Th
hydrocarbon content ofthis test (620 P.P.M. and 500 P.P.M.) and th
carbon monoxide content (2.69 and .15 per cent) of this test is wa
above the acceptable requirements level of emissions set by the
States and the U.S. Government. Section C of the test is also of
extreme importance because it shows that the "Exhaust-Returner”
returns to the engine compartment 96% of the same amount of hydro-
carbons that goes out of the exhaust pipe and 79% of the carbon
monoxide. Section B of the test shows high content of hydrocarbon
and carbon monoxide gases in the engine compartment with the pipe
open in the engine compartment from the "Exhaust-Returner”.

The test marked # 5 is self-explanatory as it shows tihe
various settings on the test car such as timing, coil availabdble
voltage, voltage drop, cylinder head compression, R.P.M. at idle,
dwell, timing, spark plug voltage. spark plug load test, battery
voltage, etc.

The test marked # 6 shows how bad the exhaust emissions
can be from an engine when it is not properly operating. This tes
was done by Computerized Automotive Center of Lake Park, Florida.
The hydrocarbons are an unbelievable 2,060 and 2,060 P. P.H. and t}
carbon monoxide at 4.10% and 10.12%. All of thls, of course,

completely unacceptable by any standards.

Tests marked # 7 and # 8 give all the current engine
setlings on the 1970 Cadillac Fleetwood test car. The Coupany S
latest unit was installed for these tests. This was the first
of the casted units made out of an alumninum alloy.



4 . : .
( - {
: - 66
Test 7 9 aguin shows improved lower emlssion exhaust
pollutunts:

Idle (600 R.PLV. 2500 . ¥
Hydrocarbons (P.P.l.) 70 50
90
Carbon Monoxide (¢5) b .04
- 46 .02
.67

Test # 10 is the chemical analysis of the solid pollutan+t
(particulates) that were collected in the Company's “Exhaust GasSav
This test was conducted by Everglades Laboratories, Inc., of West T
Eeach, Florida. . _ :

Test # 11 was conducted on a 1974 model Chevrolette Capri
Convertible with a 350 cu.in. engine and a 2-barrel carburetor. Tr
is the first vehicle that the Company built a 2-barrel unit for anc
also using a 350 cu.in. General Motors engine. This print out test
shows all the engine settings and also the satisfactory exhaust
pollutants emission check. This test was also-.conducted by Compute
way Automotive Repair Service. ‘

Chart # 12 gives the exhaust emission standards for the
States of Arizona, California, Nevada, New Jersey, Lew York and the
city of Chicago.

Gasoline Mileaze Tests The second type of testing was
conducted by the Company, and usually with one or more passengers
as witnesses, for the purpose of testing gasoline mileage. Since
the gas mileage tests may be verified by anyone who would care to
ride in one of the test vehicles only significant results are being
reported. Over 10,000 miles were driven in the 1970 Cadillac Flee-
wood while doing the gasoline tests. The gallon bottle test was
deemed by the Company to be the most accurate and was conducted on
the highways in actual traffic. The driver turns off the fuel pum
line and allows the gas to flow into the carburetor from the gallo:
bottle. When the gallon is completely used the engine stops and
the car rolls to a stop and the mileage is recorded. Tests were
conducted in many types of conditions. As the Company's product
was improved so was the improvement in gasoline mileage and a. o
better exhaust emission resulted.

, On October 14, 1976 the latest casted unit on the 1970
Cadillac obtained 19.4 miles on one gallon of gas. Testing condit
were ideal. This unit is the casted unit that will go into pro-
duction to be used on General Motors aut .obiles with 4-barrel

carburetors.

The best mileage obtained on the last prototype model

(quadrojets) before casting was 19.1 miles on one gallon of gas.
The average mileage of tests on this model was 18.6 miles per

gallon.

Regular gas (89 octane) was used on all of the above
tests. High octane tests were conducted with no appreciable
improvement in the mileapge or drive ability on the 1970 Fleetwood

Cadillac.
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4 serles of mileage tests were conducted with the
Cadilac test car as follows on July 6, 1976.

Auto with original carburetor, coil, wires, but in as
near perfect tune as possible but without the Company's product:
nprular Fas 12.6 miles on one gallon of gas: Unleaded gas 11.8
miles on one gallon of gas.

The original gas mileage test done by the Company in
© 1975 on this Cadillac Fleetwood with the original equlpment pro-
. duced 12.6 miles on one gallon of gas.

New radial tires were added to the car as well as new
shocks. There was no increase in gasoline mileage. lany tests
were conducted which produced 17 to 18 miles per gallon. -

Summa;y of Gasoline Mlleage Results using Regular Gasollne

on Highway
1970 CADILLAC
Car with original equipment 12.7 miles on one gallon
of gas
Car with Company product installed 19.4 miles on one gallon
of gas
Car with Company product installed 19.1 miles of one gallon
of gas
1974 CHEVROLET
Car with oriézgél equipment 14.6 miles on one gallon
_ of gas
Car with engine modification 16.5 miles on one gallon
of gas
Car with Company product installed 19.4 miles on one gallon
of gas
20 . O " " ”"”
20 .4 " " 1 1]
20 . 6 L1 (1] L]

Three different gasoline octanes were tested on this
car on March 24, 1977 with the following results:

Regular gas (85.9 octane) 19.0 mlles per gallon
No-lead gas (88 octane) 21.6
High Test gas (95 ociane) 22.0 " " »

N X
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.76 OLDSWOBILE CUTLASS SUPREME

68

CGn liay 4th, 5th. and 6th. of this year (1977) the
:pany conducted tests on a 1976 model Oldsmobile Cutlass
oreme, with a2 350 cu.in. engine and a four-barrel quadro-

t carburetor. The "Energy GasSaver" unit installed on

is car is the 2nd. casted model that will go into production.

Test marked # 13 shows the satisfactory emission

Hydrocartons (P.P.Ii.) 40

Carbon Manoxide (%)~ .01

e

The gasoline mileage tests were as ant1c1pated

".ck with. the 2500 R.P.M. test showing the lowest results
- any of the previous tests:

substantial 1mprovement over the car bvefore installation

the "Energy GasSaver"

Car with original equipment (on highway)

Car installed with "“Energy GasSaver"
(on highway)

Car 1nqta11ed with "Energy GasSaver"
(mixed driving)

Car installed with "Energy GasSaver"-
(City dr1v1ng)

26.4

20.2

miles on
one gallon
of gas

miles on
one gallon
of gas

miles on
one gallon

_of gas

15.4

miles on
one gallon
of gas
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- ACCEPTABLE ] accepTasLe TEST .
"fs‘f‘ NL"-A'B-ER. qu LamiY 7[?7 VALUE - HIGH LIMIT NUMBSER TEST DESCRIMTION UeITS
01500 : 0ot BATTERY VOLTAGE — PRECONDITIONED voLTS
002 BATTERY CURKENT DRAIN -AMES
003 SPARE
A IDN-0008 ANY CAR,VSB : 004 SPARE )
00s COIL PRIMARY VOLTAGE (+) VOLTS
o0k DIS THIBUTDR POINT VOLTAGE DROP voLTS
007 SPARE -
o0t SPARE : .-
cync i .
A 9 3 3 EMILEIO! ‘J S _C”L C’( R Ce T - DOg- CRANKING STARTER CURRENT {LOW LIMIT) AMPS
r. - ,3 /‘\.»,'-‘ 010 CRANKING STARTER CURRENT (HIGH LimiT) AMPS
c’ /n; S/ f\ i ot STARTER CABLE VOLTAGE DROP voLTS
. 012 BATTERY TO RELAY VOLTAGE DROP . YOLTS
933 EMISCIONS CHECK o1 STARTER CONTROL VOLTAGE VOLTS
(21 BATTERY CRANKING VOLTAGE . VOLTS
~ N5 o e e e e o5 - BATTERY TO COIL VOLTAGE DROP ST voLTs -
L-J‘-Cz67 ———- 230 280 016 . . CRANKING RPM .. nP
: N 017 SFARE :
.- 1.39 2.590 :
Ges o - ore COIL AVAILABLE VOLTAGE (Ky PROBE IN COLL KVOLTS
Jiu 86 e ——— g0 280 TOWER) B
M 7 ——— 17 5.50 o1 COIL AVAILABLE VOLTAGE T KVOLTS
* * 020 DISTRIBUTOR ROTOR GAP VOLTAGE ) A K VOLTS
021-028 SPARK PLUG FIRING VOLTAGE X VOLYS
. 0x DWELL-CRANKIIG T DEGREES
®) 030 BASIC TIMING-CRANKING (VACUUM DISCONNECTE D) DEGREES
G, 933 EMISSIONS CHECK x ) 031-038 RELATIVE CYLINDER COMPRESSION . PERCENT
03y SPARE S T
~—r—~ ;/- o0 . CURB IDLE X R TV I
Lafe }, 67 . -——— 150 285 O41-048 CYLINDER POWER CONTRIBUTION ; . PERCENT
———— . ~ o049 DwELL . DEGREES
, 68 93 2.50 es0 BASIC TIMING (NO VACUUM) . DEGREES

o0\ B6 = 60 28¢0 031-088  SPARK PLUG FIRING VOLTAGE K VOLTS

e Y 87 —_———— n - 033 COIL AVAILABLE VOLTAGE (KV PROBE IN COIL X VOLTS |
AN .02 2.50 TOWER) :

- 1
. . _ 050 COIL AVAILABLE VOLTAGE K VOLTS
. : ) N : ) 061 ROTOR. GAP VOLTAGE - oK VOLTS.
= G- i ¥ ; f ! K
é j“' . L‘ .( u—um e Fﬂ""("o e Al 't 032 DISTRIBUTOR CAPACITOR TEST .- COUNTS
—— - ¢ - -
‘_g (: [1 [» . , . . evEL
—"u Lot \.-UIL S Lcwn.,(fz{ ] 053 Coil. TEST K VLTS
064 FAST IDLE . RPFsg -
\S "'L f ]( . , /.. \ 065 LOW CURS IDLE RPM
K oHm X SJumd n T LY B [“'(Li‘“ A TN 66 MANIFOL D VACUUM rFoIA.
\ [ / i 067 HYDROCARBON CONTENT . PPM
o ) T . * : 068 CARBON MONOXIDE CONTENT PERCENY
L c}-w, Ay LL«..(“’)L"‘ 4 (I 069 SPARF
. I 070 BAYTERY TO COIL VOL TAGE DROP vOLTS
— j‘ )) "I \ . j 071-078  SPARN PLUG LOAD TEST " VOLTS
/ ct év( ah /g K M - 079—085 SPARE '

s ‘}\ ‘ R R 08¢ HYDKOCARBON CONTENT PrRL ..
Ty - ’; ( )( . Z/' 087 CARBON MONOXIDE CONTENT : PENCENT
. ; RNV - SGREES

i - ! ot . J o088 DWELL o
TR I e h ( o8s MECHANICAL ADVANCE . DEGKEES
ORI V. /‘ 099 TOTAL ADVANCE DEGREES
. f\le.,, aSta t cioou 051 SPARE .
, - /Y 092 BAYTERY YO COiL VOLTAGE DROP ' VOLTS
) 4 ) R VAN s 093 COIL AVAILABLLE vour:.c.s X VOLTS
Hoslic e /\/ h R [ 093 SPARE :
' J AR S ¥ oy 88 098 BATTERY VOLTAGE . VOLTS .
. . »e REGULATOR BATTERY VOLTAGE voLTS
J 1. o ST 3 097 SPAKRE
S B Y - our
/ [ 26l o / e \(“x ?;f ::IZ?HATO“ OUTPUT VOL TAGE VOLTS
Yol / { ?‘ ( . ,-" 100 SPAKC
/. . Ann N ‘\\ b by L‘ .
EAREY
¢ .
vy Do 7} HE vt L. /u
Sieg O o
P20 AL T SN ’
e : g > .o T
Vy bl el n/ -
A P A XL »
nic I AN vl } |
24 - e St /%
H s INDICATES OUT OF LM T CONDITION
Heaatrdivon ‘.’ M OINDICATES MANUAL LY FNTCR O TF: T VALUL
G ..
. ~
S f._) o} 2 ]
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ACCEPIABLE- ACCEPTABLE TEST
LA LT Y“Tlvff’u: e LT NUMBER ‘

Tt : ‘.. .

TEST DESCRIFTION -

“0!500

BATTERY YOL TAGE — PRECOND(T\ONED
BATTERY CURRENT DRAIN '
SPARE

AIDN-0008 ANY CAR., VS8 SPARE
COW. PRIMARY VOLTAGE () .
~ T DISTRIBUTOR POINT VOLTAGE DROP .‘ . g
]5:-1(#{({86 -——-- 70 280 SPARE -, o
e SPARE .

— 87 o -02 2.50 CHANKING BTARTER CURRENT (LOW LiMIT) -. ]

Idle (&7 -—-- 150 280 CRANKING STARTER CURRENT (HIGH uw‘r) Awrs,
i 68 ———— .90 2.50 ETARTER CABLE VOLTAGE DROP .
o 2o BATTERY YO RELAY VOLTAGK DHOP

STARTER CONTHOL VOLTAGE
BATTERY CRANKING VOLTAGE
BATTERY TO COIL VOLTAGE DAOP
- CRANKING RPM . ; -y
. SPARE . - O ...‘:.-.--.--._\,___'
T coiL AVA!LABLE VOLTAGE Ry Pnoa( n{ CO!L' 3 » vqn.n
' " TOWER) §. '_ ORI
COIL AVAILABLE VOLTAQE L3 i 3
DISTRIAUTOR ROTOR GAP VOLTAGE -
T BPARK SLUG FIRING VOLTAGE
DWELL—CRANKING e ST YR ‘ DLWES
~ BASKC TIMING CRANKING (VACULUM msconn‘cgtsm b:ca'.:ts
RELATIVE CYLINDER COMPRESSION © ~
SPARE .- U

&M&MJ CM en Fan il

Comventer = Blender (atist Mdel ) wcld

. CURB IDLE
- ¢ ; > f 041~048 . CYLINDER POWER CONTRIBUTION
Aloubn Covne bk Cimos ¢ CrL DR
- @0 "7 ¢l BASIC TINING (NO VAcuum
e . D51—0%8  SPARK PLUG FIHING VOL TAGE
) - L A C-OIL AVAILABLE VOLTAGE {KV PROBE 1N
A . - " TOWER)
. 060 - COIL AVAILABLE VOLTAGE .
S Y ROTOR GAP VOLTAGE
T . 02 DISTRIBUTOR CAPACITOR TEST
. ( . .
7:5 te J ))/..,,é }( vete o & - o3 conw TESY  C .
064 ° _ FASTIDLE . .-
- ~ { ' 088 . LOW CURE IDLE N
D T MANIFOLD YACUUM R
Q»MW ;i /’ bb ne IJ “he {S 087" - HYDROCARBON CONTENT

CARBON MONOXIDE CONTENY
- SPARE ¢

" BATTERY TO COIL VOLTAGE DROP
SEARK FLUG LOAD TEST

SPARE

HYDROCARBON CONTENTY

CARBON MONOXIDE con‘rsn‘r
DWELL

MECHANICAL ADVANCE , "«
JYOTAL ADVANCE

SPARE

BATTERY YO COIL VOLTAGE DROP
COIL AVAILABLE VOLTAGE
SPARE . .
BATTERY VOLTAGE >
REGULATOR BATTERY VOLTAGE
SPARE

ALTERNATOR OUTPUT VOLTAGE
SPARE . . . B
SPARE © . R

o). K@M/n(a gc‘«,{:no«(ﬁé

* INDICATECS OUY OF 1 IMIT COKDITION
FHamilton U M OINDICATES MANUALLY ENTEHED TEST VALUE

P I T T X P o aorer e,

Standard Be .
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ACCEPIABLE ACCEFTABLE TEST ' - ~
L TEST NUMuER Low LimiT TesT vaLue | e R B | aER TEST DESCRIPTION LIS
’ ] £
>00 G906 @v'( '.[?i) , T L 001 BATTERY VOLTAGE — PRECONDITIONED . voLTs |,
/ /7 ‘f[ - rfarma 002 BATTERY CURKENT DRAIN . L AMPS -
003 SPARE Come o
AIDN-0008 ANY CAR, VS8 004 SPARE. TS - -
005 COIL PRIMARY VOLTAGE (+) . =~ I, VOLTS
005 DISTRIBUTOR POINT VOLTAGE DROP vOLTS
— . 002 SPARE - ..
933 EMISSIONS CHECK vos SPARE »
o 003 CKANKING STARTER CURRENT (LOW LIMIT) AMPS
6{,) 4 010 CRANKING ST .. 1ER CURKENT (HIGH LIMIT) AMPS
\6 6 7 - ——— 80 280 on STARTER CABLE VOLTAGE DROP o VOLTS
qp 012 BATTERY TO RELAY VOLTAGE DROP VOLTS
r e = C .0, 2050 013 STARTER CONTROL VOLTAGE - N VOLTS
8 & v mm—- . .390% 280 h o1 BATTERY CRANKING VOLTAGE -~ ° e v VOLTS
],500 < 015 "© BATTERY TO COW.VOLTAGEDROP ., . . VOLTS
epr 87 .- + 99 2.50 016 CRANKING RPM - . RPM
017 SPARE S .
0)8 COIL AVAILABLE VOLTAGE {(Ky PROBE IN COI\. K YyOLYS
i TOWEK) < 5.
© 019 COIL AVAILABLE VOLTAGE Y . KVOLTS
L o0 DISTRIBUTOR ROTOR GAP VOLTAGE X VOLTS
. 021-028 SPARK PLUG FIRING VOLTAGE - K VOLTS
“T7 m s ol 02y DWELL-CHANKING - DEGLREES
030 < aSIC WMING-CRANLRING (VACUUM msco~nsc'n-:m DEGREES
¢ ¢ 031-038  KELATIVE CYLINDER COMPRESSION v, . - PERCENT
Lols — 2§ 03 . SPARE RN Lt
040 CURS IDLE . T RPM ¢ "
041-048  CYLINDER POWER CONTRIBUTION *e. PERCENT
g1 048 DWELL LEGREES
2eosrllprm = 050 BASIC TIMING (NO VACUUM) 1 DEGREES
051-058  SPARK PLUG FIRING VOL TAGE ©t K WYOLTS
i 05y COIL AVAILABLE VOLTAGE (KV PROBE IN cou.. K VOLTS
. o TOWER) .
. 060 COIL AVAILABLE VOLTAGE . K VOLTS
051 ROTOR GAP VOLTAGE K VOLTS
. . - ' GISTRIBUIOR CAPACITOR TEST : COUNTS
= el o T M el e e —— n = ™~ >
‘ 06) -  COIL TEST . K VOLTS
054 FAST IDLE ) APM
055 LOW CURB 1DLE * * RPM
. : (£ MANIFOLD VACUUM PSIA
: (7 B HYDROCARBON CONTENT PPM
57 058 CARBON MONOXIDE CONTENT PERCENT
y ol * oS SPARE
3 K ﬂf/ G @72: o&_‘@ 070 BATTERY TO COIL VOLTAGE DROP voLTS
ﬂ’(ﬂ @ 071-078  SPARK PLUG LOAL 1£ST XK VOLTS
079-085  SPARE
LL/ (p 085 HYDHOCARBON CONTENT - PPM
. 08? CARBON MONOXIDE CONTENT PEWCENT
(L l/‘—u b M LeQL 088 DWELL " GEGRCES
o089 MECHANICAL ADVANCE DEGREES
/ '>Z 099 TOTAL ADVANCE DEGREES
e /?Z 091 SPARE
5M q’ ol U/ e S o2 BATTERY TO COIL VOLTAGE DROP VOLTS
033 COIL AVAILABLE VOLTAGE X VOLTS
o34 SPAKE
095 BATTERY VOLTAGE vOoLTS
096 IEGULATOR BATTERY VOLTAGE VoL TS
% o 057 SPARE . : .
o 038 . ALTERNATOR OUTPUT VOLTAGE g VOoLTS
®9 SPARE R
100 SPARE : L.

l {Hamihion

Weama (4w AL eeeee mas § A Mty

R s Rl e |

¢ INDICATCS OUT OF LIMIT CONDITION

M INDICATES MANUALLY ENTEHLD TEST vALUE

75948514
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VEHICLE TEST REPORT
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\\ . )
o N .
‘2 TLLT NUMBLK AL(_:CC)\:’ Lj‘:’;s TEST VALUE :‘C::PLT‘;?;E NJ)S::R TEST DESCRIPTION unITS
Z- .
<t 100D . - 001 BATTERY VOLTAGE — PRECOND) TIONED VOLTS
I3 14720 CL_L,_Q]}“_ Flito,d o )\ C“’ ; ooz BATTERY CUNRENT DHAIN AMEFS-
-t 003 SPARE
~* KIDN-0008 ANY CAR,VE G 004 SPARE -
JAA ous COIL PRIMARY VOLTAGE (+) vOLTS
006 DISTRIBUTOR FOINT VOLTAGE DROF vOLTS
007 SPARE
933 EMISSIONS CHIZCK o2 SPARE
00y CRANKING STARTER CURRENT {LOW LiM)T) AMPS
- 010 CRANKING STARTER CURRENT (HIGH LIMIT) AMPS
/ AN 67 7: |} ===~ 6204 2ED o1l STARTER CABLE VOLTAGE DROP vOLTS
L bvhl’ ; dle __ " 012 BATTERY TO RELAY VOLTAGE DROP VOLTS
LAy : 68 - 2.69 2.50 013 STARTER CONTROL VOLTAGE vOLTS
86D .. 50.0% 260 o BATTERY CRANKING VOLTAGE .. voLYS
32) "}'/'&L m T e .o 015 BATTERYTO COIL_ VOLTAGE DROP n I vOLTS
&7 !5 .. 2.50 ~016 . CRANKING RPM : _RPM
017 * SPARE
o COIL AVAILABLE VOLTAGE (y PROBE IN COWL X VOLTS
- . . TOWER)
\ 633 EMISSIONS CHECK c1s” COIL AVAILABLE VOLTAGE . KVOLYS
. J . f{ 020 . DISTRIBUTOR ROTOR GAP VOLTAGE _ K VOLTS
N A 02!-02! " SPARK PLUG FIRING VOLTAGE . X VOLTS
T 67 1} /:. c——- 690 % 280 028, . ° DWELL~CRANKING © - DiGREES
s Al aba P 030 "BASIC TIMING-CRANKING {VACUUM DISCONNECTEQ) DEGREES
4, lr { 6 &‘) ---- 3.27 2.50 031-038  RELATIVE.CYLINDEK COMPRESSION PERCENT
l-. v ——- ® ‘ 039 SPARE . .
L (’,‘J" 86 23070 R?‘/);, 630 280 040 | CURS IDLE RPM
o ’*’1 - . <15 2.50 041~048 CYLINDER POWER CONTRIBUTION PERCENT
! 049 - DWELL LEGREES
050 BASIC TIMING (NO VACUUM) DEGREES
051-058 SPARK PLUG FIRING VOLTAGE X VOLTS
933 EMISSIONS CHECK 059 COIL AVAILABLE VOLTAGE (KV PQO)BE N cou_ X VOLTS
N < TOWER
) . 0y i 7 060 COIL AVAILABLE VOLTAGE K VOLTS
< A 4 67 | T 600 % 280 051 ROTOR GAP VOLTAGE X VOLTS
i) 68 e 724 7 .12 5.50 062 DISTRIBUTOK CAFACITOR TEST COUNTS
.. )b(p o, 3 LJ 5 . LEVEL
86y . -4 LB+ o8 063 COIL TEST K VOLTS
B'JJ-“Q _9 ; D11 2.50 064 FAST IDLE R
RH‘I . 065 LOw CURB IDLE RN
0o6 MANIFOLD VACUUM PSIA
= 067 HYDROCARBON CONTENT PiPM
. 068 CARBON MONOXIDE CONTENT PEHCENT
059 SPAKE
070 BATIERY TO COIL VOLTAGE DROP VoL TS
~- 071-078  SPARK PLUG LOAD TEST K VOLTS
° 07%~085 SPARE
o6 HYDROCARBON CONTENT PPM
os7 CARUON MONOXIDE CONTENT PERCENT
- - ouB DWELL DEGRELS
ouy MECHANICAL AUVANCE DEGREES
099 TOTAL ADVANCE DEGRECS
w1 SPARE ot
092 BATTERY TO COIL VOLTAGE DROP ° voLYS
~- 093 COIL AVAILABLE VOLTAGE K VOLTS
044 SPARE
- 095 BATTERY VOLTAGE vOLTS
o6 . REGULATOR BATTERY VOLTAGE voLTS
097 SPARE - -
058 ALTERNATOR OUTPUT VOLTAGE S VvOLTS
99 " .+ SPARE 4
i 100 4. - SHARE .
PR
* NUICATES OUT OF LiMiT CONDITION
"K)ﬂ'\“[Oﬂ._h_m o U L M OINDICATES MANUALLY ENTERED TCST VALUE
~
Standard A.
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VEHICLE TEST REPORT

hid ',l\. .
C AT . ACCEPTABLE ACCEPTABLE TEST .
TESTY NUN’(R" LOW LIMIT TEST VALUE MIGH LIMIT NUMBER TEST DESCRIPTION [T Y .3
TTZ023 9 > ! Qt Fﬂtful‘ J 77 i 'B noy BATTERY VOLTAGE -~ PRECONDITIONED voL TS
O C o w2 BATYERY CURRENT DRAIN Camrs
. ! z 003 SPARE
HLIDN~-0311 ca 47245,V3 ~ ¢ “g‘"u‘ oo4 SPARE
N 005 COIL PRIMARY VOLTAGE (+) VOLTS
. ., 00b DISTRIBUTOR POINT VOLTAGE DROP vouLTS
31 735 Sty 100 007 SPARE
30 7 71 106 003 SPARE - : - -
- - o0 0 009 CRANKING STARTER CURRENT (ww LIMIT) Asang
33 ‘o A0 104 010 CRANKING STARTER CURRENT (HIGH LIMIT) AmrS
34 7% Qg 100 o STARTER CABLE VOILTAGE DmOP Yo L TS
I - 012 BATTERY TO RELAY VOLTAGE DHOP ) NOLTS
. 35, L 15 1ge 100 o1 STARTER CONTROL VOLTAGE vouT
36 75 9 7 100 014 BATTERY CRANKING VOLTAGE : - - - VOLTS
. ’ s - - - ars BATTERY.TO COIL VOLTAGE DROP wvOLTS
37 75 97 160 oe CRANKING RPM [ I
38 75 o 100 017 SPAKE
012 COIL AVAILABLE VOLTAGE (Ky PHOBE IN COIL XvoLY
TOWER) -
G20 DAY IGHN ITION o COIL AVAILABLE VOLTAGE . « VOLY
. 020 DISTRIBUTOR ROTOR GAP VOLTAGE - « VO
021~028 SPARK PLUG FIRING VOLTAGE . « vor°
5 6.3 7.5 -——— 029 DWELL~CRANKING DEGRRE
N . 030 UASIC TIMING-CRAN. . .5 1VACUUM oxsccmuu:‘rsn\ DECRE
o T .1 * 031-038  RELATIVE CYLINDEK COMPRESSION ;. PERCE
40 540 5¢0 660 03 (5:"::5 € . '
040 URS DL | Y]
49 238.0 30.3 32.30 041042 CYLINDER FOWER CONTRIBUTION PANCE
70 -——— 5.0 Gl a8 DWELL DEGA X
oy 6 K " 030 BASIC TIMING (NO VACUUM) DEGRE
- - R 031058  SPANK FLUG FIRING VOL TAGE | 4% W
03 COIL. AVAILABLE VOLTAGE (KV FROBE IN COIL % VoL
- - . ny .y . ~a TOWER) .
¢ r/C PRIMARY IGNITIGSH 060 COIL: AVAR ABLE VOLTAGE . : % VoL
[N ROTOR GAP VOLTAGE N % VOL
062 UISTRIBUTOR CAPACITOR TEST . b - COUNT
’ LEVEL
921 SIZCOUDAEY 1GHITION 063 COIL TEST . o« vou
oLa FAST IDLE .. . RPN
[+ 11 LOW CURB IDLE . BPM
40 540 590 660 06 MANIFOLD VACUUM ol raia
Y HYDROCARBON CONTENT T - PPM
7RO . .
S0 6.5 28 .4 8.5 068 CAREON MONOXIDE CONTENT - wERC
S1 7.0 Q.3 16.0 069 QRPARE .
- or0 BATTERY TO COIL VOI.TAGE DROP Fes \on.v‘
52 7.0 9. 0 16. 0 0/1-078  SPARK PLUG LOAD-TEST YO
53 7.0 9.3 16.0 079-U85  SHARE 2
. . ~ & (113 HYUROCARBON CONTENT reM
2 6.0
: “?4 /-0 9 0 16 o8? CARBON MONOXIOE CONTENT #ERC
55 7.0 G.2 16.0 0AB DWELL DEGR
’ ons MECHANICAL ADVANCE DEGH
56 7.0 3.8 . 1o ? oy TOTAL ADVANCE QEGH
57 7.0 10.1 16.0 031 SPARE
SE 7.0 9.7 16.0 092 BATTERY TO COIL. VOLTAGE DROP voL*
P 033 COtL AVAILABLE VOLTAGE X VO
71 ——-—-— o ( 000 094 SPARE
72 ———— 1.6 .0 095 BATTERY VOL TAGE . vou
- . o6 REGULATOR BAT TERY VOLTAGE voL’
7..) dad 1-0 \5'0 oy SPARE
74 - 1.1 S0 o8 ALTERNATOR OUTPUT VOL TAGE oL
w9 HSPARLC
5 —~ - H {
7..) - t‘ (: - ” 1o WPARF
16 ———— 1.0 4.0
77 -——— o 0} B0
13 ———— 1.5 4.0
60 22.¢ 23.6 -—-- '
i A
L———— -
, D"f- INDICATES OUT OF LLIMIT CONDITION
H!ar’vs‘ilf{')" L_’ 24 INDICATCS PAANUALLY CRTERED TLSY VALUF
& ¥ N,
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VEHICLE TEST REPORT

. TEST NUMBER ‘fgjps'::;t TEST VALUE :fciEPJ:::E NJ:::R TEST DESCRIPTION TS
?
{
o plag22 001 BATTERY VOLTAGE — PRECONDI TIONED VOLTE
3 02 BATTERY CURRENT DRAIN AMPS
:, | . X 003 SPARE
I DE=0311 004 SPARE
00S COIL PRIMARY VOL TAGE (+) YOL T
- 006 DIS TRIBUTOR POINT VOLTAGE DROP oL
ol -———- 7-3 7.9 007 SPARE
. . M e TeE e L . vy, SPARE._
- ) 00y CRANKING STARTER CURRENT ILOW LIMIT) T amPs
0 2/C =~ ZzZCconioany 1 ’"'JI NBEAIE] 010 CRANKING STARTER CURRENT (HiGH LIMIT) AMPS
on STARTER CABLE VOLTAGE DROP voL T
012 BATTERY YO RELAY VOLTAGE LROP voLT
o1 STAKTER CONTROL VOL TAGE woLT
G35 TULLSTONS CHEDH cemie cvnimee o M 014 BATTERY CRANKING VOLTAGE vOLT
5 018 BATTERY YO COIL VOLTADE DROP - “woL T
- T ote CRANKING RPM - RPN
1 - —— - Satas cuih a7 SPARE
- o COIL AVAILABLE VOLTAGE IKy PROBE 1N COIL X VOL
TOWER)
o \ Ty 019 COIL AVAILABLE VOLTAGE x vat
933  EZMISSIONS CHECK 020 DISTRIBUTOR ROTOR GAP VOLTAGE  vou
021-028 SPARK PLUG FIRING VOLYAGE X VoL
F o7 -———- 060" 2510 02% DWELL-CRARKING DGR
b! — ; . 030 BASIC TIMING CRANKING (VACUUM DISCONNECTED) DEGK
. 63 —-———- 4.10% 250 031-038 RELATIVE CYLINDER COMPRESSION #ERC
& _—— f06 0 oy SPARE
- 86 zoel ) 280 040 CURB 10LE RPN
} ? 87 --==_ §0.12% 2.590 041-048 CYLINDCR POWER CONTKIBUTION PENC
: 049 DWELL OEGH
: 050 CHASIC TIMING (NO VACUUM) DEGH
393 B/C - EMISIIONS gvaTa 051-058 SPARK PLUG FIRING VOL TAGE % vO
059 COIL AVAILABLE VOLTAGE {KV PROBE IN COt}. | X v
. TOWER) .
060 COIL AVAILABLE VOLTAGE . XKW
. 051 ROTOR GAP VOLTAGE v ® VO
062 DIS THIBUTOR CAFACITOR TEST . - O
LEVE
) . 063 COlL TEST " Vo
N b4 FAST IDLE PN
. . 065 LOW CURS IDLE ]
- ood MANIFOLD VACUUM oo
. 067 HYDROCARBON CONTENT PPV
< A Y | CARBON MONOXIDL CONTENT PEK
< ) 069 SPARE .
070 BATTERY TO COIL VOLTAGE DROP vou-
071 078  SPARK PLUG LOAD TESY ® v
079- 085 SPARE
oné HY DHOCARBON CONTENT rPu
™ CARBON MONOXIDE CONTENT PER
‘ - 088 OWELL - DEG
. 0b9 MECHANICAL ADVANCE DEC
o . ) TOTAL ADVANCE 0EG
. 09 SPARE
i R 092 BATTERY TO COIL. VOLTAGE DROP woL
09) COIL AVAILABLE VOLTAGE ww
o094 SPARE
. 033 BAYTERY VOLTAGL . voL
0% REGULATOR BATTERY VOLTAGE vOL
097 SPARE :
1] ALTERNATOR OUTPUT VOLTAGE wyOL
99 SPARE
100 SPARF .

Hamiiton,

Standard

= INIDICATES OUT OF ¢ IMIT CONDITION
M OINDICATLS MANUAL LY CHTUNLD TEST VALUE

PAT T R
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VEHICLE TEST REPORT

Nnyaard

pe

| ' ACCEPTANLE .
. A ACCEPTABLE TEST
T NUMBER ;
i : LOw LIMIT TEST VALUE MG LimIT NUMBCR TESY DESCRIPTION T
10
| 001 BATTERY VOL TAGE - PHECONDITIONED vouT
002 BATTERY CURRENT DRAIN
! ' - X - 003 SPARE amee
] 0008 ANY CARL VE oas SPARE
00 COIL PRIMARY VOLTAGE () vOoLY
. - vn 006 DISTRIBUTOR POINT VOLTAGE DROP VOLT
S. 17N -——- 007 SPARE -
- ¢ ———— o1 3 008 SPARE . .
c o 009 CRANKING STARTER CURRENT (LOW
e . LIMIT) o AMPS
31 75 1S4 179 010 CRANKING STARTER CURKENT (HIGH LimiT) AMPE
as TS 90 100 on STARTER CABLE VOLTAGE DHOP voLT
33 e 5y 012 BATTERY TO RELAY VOLTAGE DROP VoL T
> 100 o1 STARTER CONTROL VOLTAGE VoL Y
) 34 75 &1 10¢ o4 BATTERY CRANKING VOLTAGE T voLY
35 —e - s 013 BATTERY TO.COIL VOLTAGE DROP VoL
. s Q l f‘ n 4 J
R TP, LRy 016 CN_APN_l(lNG RPM RPM
3¢ S a5 100 017 SPARE ) e
37 ac 1h0° 10 018 COIL AVAILABLE VOLTAGE (_:g, PROBE IN COIL ® Vo
v P whkM) "
38 7, 95 109 o019 COIL AVAILABLE VOLTAGE " vo
40 j0n 250 agp0 020 DISTRIBUTOR ROTOR GAP VOLTAGE .~ % VO
: 200 021-028  SPARK PLUG FIRING VOLTAGE . X VO
L0 -— - 3 3 . 0 0 0 N C o2 DWELL~CRANKING . DEGF
5 8 —— " n " 030 BASIC TIMING-CRANKING (VACUUM DISCONNECTED) DEG?
2 N 30. < 90.0 031-0)8 RELATIVE CYLINDER COMPRESSION ! PERC
1 7.0 11.6 16.0 039 SPARE
< e - 040 CURB 1OLE
SZ 7.0 11.7 16.0 041-048 CYLINDER POWER CONTRIBUTION :':.:
S3 7.0 11.6 16.0 040 OwWELL DEG
030 BASIC TIMING (NO VACUUM) : 3
S:_a 7-0 10.7 16.C 0S1-058 SPARK PLUG FIRING VOLTAGE c e " ve
£, 7.¢ 10.7 16.5 ‘0% COIL AVAILABLE VOLTAGE (KV PROBE 1N CON. X vo
_56 7.0 11.0 160 " 060 COIL AVAILABLE VOLTAGE TOoRER % vo
57 7.0 12.0 16-0 061 ROTOR GAP VOLTAGE - % VO
05
5 7.0 17.97 6.9 2 DISTRIBUTOR CAPACITOR YEST o
71 - 1.3 .0 053 coIL TEST % v
79 . . 064 FAST IDLE . P
1.2 6.2 065 LOW CURB IDLE . "M
713 ———- .0 . C 066 MANIFOLD VACUUM rsi
74 L 0.4 £.0 067 HYDROCARBON CONTENT PEM
p (9] CARBON MONOXIDE CONTENT rER
75 -——-—— 1.¢ 6.0 069 SPARE
16 . 5.5 &. 0 070 BATTERY TO COIL VOLTAGE DROP VoL
ik - . ) . 0 071-078  SPAKK PLUG LOAD TESY KW
_———— n, . 079-085 SPARE
78 e e .. 0 086 HYDROCARBON CONTENT rPM
; 1o - 087 CARBON MONOXIDE CONTENT FLR
s - 14.0 1.5 oss DWELL oEG
0 an L 2]1.5® —_——— o089 MECHANICAL ADVANCE 0€C
et o9 TOTAL ADVANCE oEG
70 Q9.4% 8.0 031 SPARE :
50 ——— . 16.0 ¢0.0 032 BATTERY YO COIL VOLTAGE DROP voL
9C e 61 . 4% 60.0 093 COIL AVAILABLE VOLTAGE XV
. . 094 SPARE ’
49 _———— NK,¥ 90.0 095 BATTERY VOLTAGE e voL
5 no. g 01.54 S :: :ﬁo:;non BATTERY VOLTAGE vou
A
c
S0 -—— - 1.0 .n. Own ALTERNATOR OUTPUT VOL TAGE VoI
¢ l ——— ~ ¥ - e HPARE
- . Teb 7.5 100 SFARE
s L ) ] : .
a9 -=-=- KIS ar.n
[ -
50 ---- 13.7 &£6.0
S S.90 .0 -———
. INDICATYT - OUT OF LimMiT CONDITION
Ry l r‘_)r| M OINDICATLS. MANUALLY INTEHID YEST VAL UE

75048y 8
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VEHICLE TEST REPORT

cvestaumsgn | ACCEPTABLE | restvaiur | [SSETTARLE Nomeer e TEST DESCRIPTION wars
1500 001 BATTERY VOLTAGE - PRECONDITIONED - VOLTS
002 BATTERY CURHENT DRAIN AMPE
003 SPARE - °
aILN=-000% o004 SPARE
’ 005 COIL PRIMARY VOLTAGE (+) T voLTS
006 DISTRIBUTOR POINT VOL TAGE DROP ’ vOoLTS
oC ~iL.0 AN ———— 007 SPARE
o1 7.0 Fiee, = 1L.8 - 0u. . Znane :
- . LA e 009 CRANXING STARTER CURRENT (LOW Li~IT) s
o 7.8 9.0 1.0 010 CRANKRING STARTER CURRENT (HIGH LIMIT) AMPS
o 3 2. D | 0.4 ] 6-C [:3}} SYARTER CABLE VOLTAGE DROP . YOLYS
= 012 BATTERY TO RELAY VOLTAGE DROP - VOLTS
54 7.9 11.¢ 16.0 o013 STARTER CONTROL VOLTAGE . voLTS
. - 014 BATTERY CRANKING VOLTAGE . vOLTS
o S5 Ry bl.4 16. 0 o1s BATTERY TO COIL VOLTAGE DROP T voLTs
- S .0 11.3 16. 0 Cete © 0 CRANKING RPM s - R -
- on o17 SPARE
57 e 13.9 16.0 o COIL AVAILABLE VOLTAGE (Ky PROBE IN COlL. X VoL TS
T, - "
58 7.0 10.4 16G.0 YOWER)
' o019 COIL AVAILABLE VOLTAGE % VOL TS
) 020 DISTRIBUTOKR ROTOR GAP VOLTAGE % VOLTY
933 LiMIZSIONS CHECH 021-028 SPARK PLUG FIRING VOLTAGE ® VOL T
o DWELL—CRANKING DEGRLC
030 BASIC TIMING-CRANKING (VACUUM DISCONNECTED) DEGHREE
67 ———- ) 2890 031-038 RELATIVE CYLINDER COMFHRESSION PERCE
3 ———— (1) SPARE .
LE < N4 2-50 040 CURB IDLE ‘ "M
O41-048  CYLINDER FOWER CONTRIBUTION * ' PERCEP
od9 DWELL DELREE
050 BASIC TIMING (NO VACUUM) DEGREE
051-058 SPARK PLUG FIRING VOL TAGE X VOLT
059 COIL AVAILABLE VOLTAGE (Kv PROBE IN COIL < voLT
TOWENY
060 COIL AVAILABLE VOLTAGE .. xvoLy
. 081 ROTOR GAP VOLTAGE X VOLY
ve2 DIS TRIBUTOR CAFACITOR TEST . COUNTS
. LEVEL
06 colL TEST 2 . X VOLY
064 FAST IDLE nEM
053 LOW CURB IDLE Riap
066 MANIFOLD VACULM PSIA
067 HYDROCABON CONTENT L I
058 CARBON MONOXIDE CONTENT FERCE
° 069 SPARFE
070 BATTERY TO COIL VOLTAGE DROP VOLYS
071-078  SPAWK PLUG LOAD TEST % VOL.T
079- U8S  SPARE
0% HYOROCARBON CONTENT . PP
ou? CARBON MONOXIDE CONTENT - PERCK.
o8 OWELL OrGRE
089 MECHANICAL ADVANCE DEGRE
039 TOTAL ADVANCE DEGNE
091 SPaARE
092 BATTERY TO COIL VOL TAGE DHOP VOLTS
091 COIL AVAILABLE VOL TAGE X VoL
094 SPARE
095 BATTERY VOLTAGE . vOoLTE
ov6 REGULATOR BATTERY VOLTAGE VoL TS
03?7 SPARE
Y ALTERNATOR OUTPUT VOLTAGE VoL TS
099 SPARE
100 SPARE .
L]
* INDICATES OUT OF LIMIT CONDITION
. ‘Elﬂ]ilt(!.“: U T M OINDICATES MANUALLY §t RYFRID TEST VALUE
slandard .
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109

TERT UMD EN 'fg:":;"’;: TEST vaLug | ASCERTAALE T YEST LESCRIPTION S
AR
1500 001 BATTERY VOLTAGE - PRECONDITIONED vous
002 BATTERY CURRENT DRA'N AMP
. 003 SPARE .
A IDN=-000&8 ow SPARE
00% COIL PRIMARY VOLTAGE (+) voL*
006 DIS TRIBUTOR POINT VOLTAGE DROP ) voL®
007 SPARE
- v . 008 SPARE :
933 MIES1IWS CHECK 009 . CRANKING STAR TER CURRENT (LOW LIMIT) AMP
010 CRANKING BTARTER CURKENT (H1GH LiMIT) C AmP
€7 -——— 0 o on STARTER CABLE VOLTAGE DNOP voL*
012 BATTERY TO RELAY VOLTAGE DROP vou-
68 -—-- - 67 0.50 o013 STARTER CONTROL VOLTAGE voL
BG - - U 50 014 BATTERY CRANKING VOLTAGE . wou
. . A o~ ..ol BATTERY TO COIL VOLTAGE orOP vou
. c¢7 === - 0! .50 o6 CRANKING RPM ™
Tt T e P ET U 64y SPARE - S e L s
o COIL AVAILABLE VOLTAGE (K, PROSE IN con. v
) TOWER) .
9313 MISCIONS CUECY o COIL AVAILABLE VOLTAGE X Ve
020 DISTRIBUTOR ROTOR GAP VOLTAGE K \C
021-020  SPARK PLUG FIRING VOLTAGE X W
«7 -———- 29 280 029 DWELL—CRANKING brc
) . " 030 BASIC TIMING CRANKING {VACLUM OISCONN ECTER) DEG
ey == < fic 2.597 031-038  RELATIVE CYLINDER COMPRESSION PER
36 - - S0 20 ox SPARE . -
040 CURB IDLE . "
87 - =" - G4 2.53 041-040  CYLINDER POWER CONTRIBUTION ren
049 DWELL oEC
050 BASIC TIMING (NO VACUUM) . -¥44
051-058 SPARK PLUG FINING VOLYAGE . X W
.89 COIL AVAILABLE VOLTAGE (KV PROBE IN con. x v
TOWER) ! )
060 . . COIL AVAILABLE VOLTAGE _ L Tkw
081 © . ROTOR GAP VOLTAGE * T KW
062 DIBTRIBUTOR CAPACITOR TEST IR < -1¢
T am
063 COIL TEST 2t X
o064 FAST iDLE  RPY
065 LOW CURB (IDLE [ L
066 MANIFOLD VACUUM - e
067 HYDROCARBON CONTENT - )
068 CARBON MONOXIDE CONTENT o PE
0569 SPARE -
070 BATTERY TO COIL VOLTAGE DROP VoL
071-078  SPARK PLUG LOAD TEST ) X\
079-085 SPARE N
086 HYDROCARBON CONTENT " (44
[+1.) CARBON MONOX!IDE CONTENT rE
[\[1] DWELL : (3
089 MECHANICAL ADVANCE "OE
090 TOTAL ADVANCE : pE
091 SPARE
092 BATTERY TO COIL VOLTAGE DROP Ve
09) COIL AVAILABLE VOLTAGE .3
094 SPAKE
oS BATTERY VOLTAGE . . ve
096 REGULATOR BATTERY VOL.TAGE vC
o7 SPARE ’
098 ALTERNATOR OUITPUT VOLYAGE %
099 SPARE :
SPARE

Hanulton
Siandard

U
(-

INDICATES OUY OF LIMIT CONDITION

M INDICATES MANIIALLY ENTLRED TE 5T VALUE
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EVERGLADES LABORATORIES, INC.- /8
BO49 SOUTHERN BOULEVARD
WEST FaiLM BralCr, Ft OMIDA 334006
CLITNT ProONE ( 30D | OB»-7820
"ADDRESS SANPLE NUMBERD
| A T i | {
| _CAR-BO-TECH A - | 1 L5 !
i |, . l
| 1435 OCEAN AVE . APT 502 g CLIENT I
| !
| PALM BEACH SHORES., FL 33404 |
\ . - e ! DATE
coL I '
RESIDUE FOR IRON,LEAD.HYDROCARBON TESTING -1 ]
M - - " —— .- . —_— -~ . ' l l
. _sampirp sy: CLIENT = FECy 10-27-76 |
ACID DIGESTION OF SOLID: “REPCRT
IRCN 24,5%
LEAD 4.7% °

EXTRACTION WITH VOLATILE SOLVENT - WEIGHT LOSS

HYDROCARBONS ( EXTRACTARLE WITH PETROLEUM ETHER) 7.8%

-~ SR

BATE TV T
. | DIRECTOR




L PP YR "_A.Z/gn,.,! “de ( —— T

* ! A
’
VEIICLE TEST REPORT - T 2
— AP
. M S M L/ «
e . TENEY an
R ACCEPTASLE ACCEPTABLE TeST ) )
,ch qgu‘ata LOW LIMIT TEST VALUE MIGH LIMIT NUMBER TEST DESCHRIPTION Urit T
T 0VSED 001 BATTERY VOLTAGE — PRECONDI TIONKD voL-
002 BATTERY CURKENT D+ AIN . AN
003 SPARE ’
LILUN-000= ANY Can.va 00 SPARE -
005 COIL PRIMARY VOLTAGE (+) vay
. 008 DISTHIBUTOR POINT VOLTAGE DROP - voL
o ] A 12.5 - 007 SPARE .
c 5.0 7.5 e o boe SPARE H
~ - .2 [ CRANKING STARTER CURRENT (LOW LIMIT) AMP
6 - .1 - 010 CRANKING STARTER CURRENT IHIGH LIMLY} . AMP
2 = n on STARTER CABLE VOLTAGE DROP vou
il 75 a4 1no
012 BATTERY TO RELAY VOLTAGE DROP VoL
3z 75 G 100 013 STARTER CONTROL VOLTAGE voL
37 X3 a7 1op 014 BATTERY CRANKING VYOLTAGE VoL
e - i 013 -~ "BATTERY TO COIL VOLTAGEK DROP voL
34 75 a9 100 016 ,- CNANKING RPM ' N T R
ac 7, 017 SPARE 3 i .
-2 - 100 100 o1s COIL AVAILABLE VOLTAGE (Ky PROBE IN OOR. " v
36 75 Qg 105 ' TOWERY . .
37 7¢ 0g 100 019 COIL AVAILABLE VOL TAGE A L 30
: o 020 DISTRIBUTOR ROTOR GAP VOLTAGE . %
38 75 oy 10¢C 021-D28  SPARK PLUG FIRING VOLTAGE - X v
n 029 DWELL-CRANKING : . - DEG
4 0 ? 3 610 3000 030 BASIC TIMING-CRANKING (VACUUM DISCONN ECTED) DEG
95 Te 14.5 15.5 031-038  RELATIVE CYLINDER COMPRESSION LR
. .. 0® - SPARE . A
49 30. 1 90.0 040 CuRS IDLE ' "’ " /P
51 7.0 8.3 16.0 041-048  CYLINDER FOWER CONTRIBUTION g reu
. - 049 DWELL .o ¥4
ST 7.0 12.2 16-0 osu BASIC TIMING (NO VACUUM) A DEC
53 7.0 I1.0 16.0 031-058  SPARK PLUG FIRING VOLTAGE . xw
c r - 039 COIL AVAILABLE VOLTAGE (KV PROBE INCOIL . X\
JQ 700 80_) 16-0 TOWER) ¢
55 7.0 10. 8 16.0 060 COH. AVAILABLE VOLTAGE P v
c . Y - o8 "ROTOR GAP VOLTAGE R xv
>0 7-C B 16.0 2 DISTRIBUTOR CAFACITOR TEST A /1
57 7.0 10.8 1G.0 : ) ‘ S0 e
o053 COIL TEST : D v
S5 7-9 11.0 16. o 068 FAST IDLE T R
71 ---- 1.6 8.0 065 ° LOW CURB IDLE L ”P
72 _———— . B 6.0 056 MANIFOLD VACUUM .- =~ ra
: 067 HYDROCARBON CONTENT LT | o ol
7 ——-— 3.6 €.0 068 CARBON MONOXIDE CONTENT T ro
—— - - (2R . 069 SPARF )
74 a1 ES 0 070 BATTERY TO COIL VOLTAGE DROP o,
75 —-—- 1.7 NN 071-078  SPARX PLUG LOAD TESY - 3N
76 -— - - . 5 8 . G 079-08% SPARE
086 HYOROCARBON CONTENT e
17 - 1.5 §.0 - 087 CARBON MONOXIDE CONTENT i
76 - - - DLL &_ n o113 DWELL DE
o 089 MECHANICAL ADVANCE ot
70 -T=- 5.5 Q. 059 TOTAL ADVANCE OE
59 2.0 23.7 ---- 091 SPARE N
o2 BATTERY TO COIL VOL TAGE DHOP vo
50m - 12.0 ¢0.0 093 COIL AVAILABLE VOLTAGE o
094 SPARE
.. . 095 BATTERY VOLTAGE . v
C 11 GG \ © 4 .
233 21551085 Cu“ " 096 REGULATOR BATTERY VOL YAGE ve
097 SPARE
€5 e 510 nLe 038 ALTERNATOR OUTFUT VOLTAGE vC
' o Y SPARE
36 -~ a0 260 100 SPARE
S -———- .7 n.5
v - 1610 Mt :
51 7.0 %4 16.0
52 7 - G l l . 0 l {J . 9 -
D e

Hlarmiiton

Standand

= INDICATES OUY OF L1IAIT COLMMTION
MANDICATES MANUALLY ENTUNLD YU ST VAL UFE

AT AN
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. EXHIALIST LA ION S1ANG . /
* .
Cotnjune Caf svorage with / oA 80
Arizona Dindasas o Jeierinina pass of 1l
T VARGE FNGINGS SMAL LRAINGS
LHWIRSION STANUARDY —_— - s
Mrytal Yesr cuvy HU ppm ln Ho. ppon.
1968 and hater ’ 30 300 s u Aty
,1—'3-5;'- 1-%_7 T [ 33 500 '.. n (213
.h \ndoJu T -'_,u HOU 8] 3]
STATE OF NEVADA «
- . EXHAUSY LMISSION STANDARDS {
’ Mndt' an J‘\':hotl-rw T B --C'O{ B {apeet l J
Up ln aud lm lumnr l'bl.. I,'_& 1 1
Jynt 196D s iy
19 4.0 ann |
“1971 1974 44 a6
~'l975 nml !ahr o
- v l- -‘r pn;nn mml |-. Yunci In Ebg et w LGty vensatun
cortrel gpwr thEdennn, .
. rslo b ptombigated at o e dats, : o
t., ,i
STATE OF NEW JERSEY L
lKHAUQI EMISLION HHISPYCHION ETANDARDS *
(Light-duty vehicles) t
—
[WoprL YEAR | PRIERTVE DEFCOVE | EFTECTIVL o Y :
OF VEHICLES | Jvly'x 1972 . )ulvl 19/1 lulv 1 l‘)IS %
. P Teom | Hegem | coma Heem | cor HE(upan) '
.- e e e o - '
Up to ang - o .
ingtuding 1567 10.00 1600 85 .14D0 75 1200 N
1968-1969 A.0 00 1.0 100 50 00
wingons S ) +on 50 500 anh 00
L)W\ and fatar e =
'io be by um:mwun
"STATE DF NEW YORK
TXHAUST FMISSION STANDARDS
T T st nson] e TuEenv) R
MUYOR YLUICLE (L INTION A e 0 IAMEDIATELY Tangary 1, 1974 B ¢
: ST T T T e | owewsm | oty | onriem L
19o7 nnd ea:-lm ' 1% 1200 (X1 s _
1968 ang 1969 - : Al 50 oo 40 £33
T M LY 200 5.0 600
1970 and Jater -, AL 0 450 KX\ 1
A | {1, so 0 10 g l
v l .;NJ‘;::;'“V‘HI-'I Mo Irl‘: CYNTENTIN lwhnl Y \.Irvnl - . * y -

’
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Q.

‘model velicles, S

R
(U0t e Vtn pi
LML vraAl ‘ Loy BEL i) ’ ‘]
Pravt fo Vi ' & Yo ;
Mg 1y i Y ] o :
148 1904 A | 567 !
1975 ane et 13 ; 2541 {

! hear many complaints about poor fucel crononw and
punt ctgnne pedonnanec, What can | do 1o resolve these
piohlerm for my cuslomers?

Emission controls have been Blamed for poor gas niile-
ape. However, v recent report trom the Environmental
Protectiun Agency states nmt tuel economy should not
sutier moru than 5 1o 7%, as o resnlt of emission ¢ontrol
devices Much of the decrease in pas mileage i A re-ult
of ancrcased woenpthit ol the vehidde, power consuming
ophions, and incatrect carburetion Rumember that enas-
ston « ontrols, are as miach o part of the operotion of an
engine as its spark pluge, and emission analyzing equip
ment is requited lo p:oporly vep-:l zmd sedjunt Iate-

Q. /hc I wderal hevs deal with ney ve Iu.,le cert!lncetwn V.

showgh L b eomicrariend

I's a Lt that the Federa! laws are pritorily aimed e
new cir manufacturers, however stitt penoities are iy
posed o wnyane who disables an emission cynlrol de
many State and local government
laws that deal with the maintenance t
emission “ysien, Sune of these slandacds are show
here for raterence. Today's avtomaotive fechnician aae
undarttand emnission control systems ond be proper
caulpped 1o ervice trem,

vice. Furthermorr,
agre enarting

EXAMPLES OF PUBLISHED SPECIF'CATIONS -

STA1E OF CALIFORNIA .- -
EANALLT FLACSION STARDARDS ¢ . -
. - . y - . -
St o0 Dameghiz Vo tes
ululu or Lieatet HC rpm o
19 348 1200 80
Jut. t% A Injection 00 4.0
Fayging Madoaratior 30 10
(N AN (S A R L] I 40
|RYP20 2 B YU NTPRS 7 HR) 28
h.x.m Al dre Abans A LY
RPN .. . PO PO
tmpan g Yehe |- s antl Lo part
Dullmﬂl.. V|lm e e 1 Y Ciu . .
l'l.u (") 1900 L]
WG An Bk b, 500 Ly
Enptne M Dt ot s iy
e Poe tefio s wm . ATl ’ an
LPIYITIN ATTR T Ny LXT]

-
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Supplemental Reﬁort
Car-Bo-Tech, Inc. ' B :
145 Ocean Avenue
Palm Beach Shores, Florida 33404

Attn: Suzanne Pletts, Executive
Vice President

SUBJECT:  Report of Chemical Analysis.
DESCRIPTION OF SAMPLE: .
Deposit from engine manifold.
WORK_REQUESTED: | L
Chemical analysis. . . .
RESULTS:
- Carbon . (Organic) : 41.3%°
Ash (Inorganic) 58.7%
100.0%
Analysis of Inorganic Ash (58.7% of total)
Component
Aluminum Oxide . 50.0%
Iron Oxide 42.8% b
Lead Oxide 5.5% .
“Zinc Oxide © 0.3%
Copper Oxide 0.2%
Silicon : 1.1% ) -
Magnesium Oxide Trace ‘ ‘ .
Manganese Oxide Trace
Calcium Oxide - Trace
: 99. 9%
DETROIT TESTING LABORATORY, INC.
= STt
Leslie T. Viland
Project Engincer
.l"/ ‘
William R. Martin, Manager
LTV/WRM/ jk Mechanical & Hydraulic Testing

T T R I R LR L R R LTy B PRI PRYT RN N XY SVTRRNE Yo X+ TE JIANYLs B Ohir ieliers, and jepotiy
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Aty Oaty 10 (hetr 3 papies toentead, Indd e ot s oy o bl o el PYOSatts, Lampies, not gesteoyod n
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" EVERGLADES LABORATORIES, INC.
L
B8040 SOUTHERN BOULEVARD
WEST PALM BEACH, FLORIDA 33404

cLrenT PHONE ( 305) 699-7320
ANNIESS . SANPLE NUMBER
' T LAB | |
' _CAR-BO-TECH _ ! | L5 [
| | | l
| 145 OCEAN AVE ., APT 502 | CLIENT | |
! I’
{  PALM BEACH SHORES, FL 33404 I
i o L e ! DATE _
' c0LI '
RESIDUE FOR INRON_LEAD HYDROCARBON TFESTING | . |
‘ | ’ : |
sanpLep sy: CLIENT  RECGy 10-27-76 |
ACID DIGESTION OF SOLID: REPORT
|RON 24%,5%
LEAD 4.7%

EXTRACTION WITH VOLATILE SOLVENT -~ WEIGHT LOSS

HYDROCARBONS ( EXTRACTAHLE WITH PETROLEUM ETHER) v7.8%
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Manufactured by ENERGY INSERT SYSTEMS, INC.

LIMITETPD WARRANTY

ENERGY INSERT SYSTEMS, INC. warrants to the first purchaser
at retail that this ENERGY-GAS-SAVER manufactured by ENERGY INSERT
SYSTEMS, INC. will be free from defects in workmanship and materials f
for a period of twelve (12) months from the date of original retail
purchase or 12,000 miles, whichever occurs first. Defects caused by
abuse, accidents, modifications, negligence, misuse or other causes
beyond the control of ENERGY INSERT SYSTEMS, INC. are not covered by

this Warranty.

If the ENERGY-GAS-SAVER proves defective within the warranty
period, ENERGY INSERT SYSTEMS, INC. will at its option, either repair
or replace the unit. Repair or replacement will be without charge if

the defect appears.

To obtain warranty service, simply mail the unit postpaid and

insured to the Company or go to an authorized dealer of the Company's.

In addition to the above Warranty, it is further warranteed
that with a proper installation, your vehicle shall increase in gasoline
mileage or you may receive your money back by returning the unit to

the Company. (Any installation charge is not refundable).

ENERGY INSERT SYSTEMS, INC.

ENERGY-GAS~SAVER, INC.

FIRST AMERICAN BUILDING e 701 U.S. HIGHWAY ONE e SUITE 104 » NORTH PALM BEACH, FL 33408 e 305/842-8558




o«
(o))

INSTRUCTIONS FOR INSTALLING

"ENERGY GAS SAVER" AND "EXHAUST EXTRACTOR™

"Energy Gas Saver"

1.

2.
3.

First verify that the unit is the proper one that fits

the correct carburator, engine size and make of automobile.
Remove the carburator from automobile.

Carefully clean the carburator and manifold surfaces;

make sure the old gasket is removed as well as all
the dirt. Do not reuse the old gasket.

Must have clean and flat surface to assure proper fit
and no vacuum leaks. Check for vacuum leaks.

Place "Energy Gas Saver" unit on intake manifold with
the single primary opening facing upward and forward
as illustrated below.

3 - barrel

NOTE: The exhaust fitting for the flex tubing always

6.

10.
11.

12.

goes toward the rear.

Place carburator on top of "Energy Gas Saver" and make
sure that the carburator barrels open all the way without
hitting or without binding.

While the two units are sitting on maniford, measure and
cut the 5/16 studs to proper lengths to secure the two
units to the intake manifold.

Remove carburator and "Energy Gas Saver" from manifold.

Install studs in manifold and install "Energy Gas Saver"
base gasket.

Install "Energy Gas Saver" on studs.

Place carburator base gasket on top of "Energy Gas Saver"
and place carburator on top.

Reattach all the linkage and reinstall all carburator
components.

NOTE: Slight modification may be required on fuel, vacuum

and linkage systems due to the new height of carburator.



B.

87

Extractor

1.

These instructions are for installing the exhaust
extractor on vehicles equipped with or without a
catalytic converter. On the vehicles with a cata-
lytic converter, it is installed as close as possible
to the "catalytic converter". If there is no
"catalytic converter" it should be installed as close
as possible to the front of the vehicle.

The extractor is installed in the exhaust system and
connected with a 1%" I.D. flex tubing to the rear of
the "Energy Gas Saver" unit.

The extractor must be installed with the smaller return
pipe that connects the flex tubing facing toward the
engine as illustrated:

front E:iii

Raise the automobile up and find a section of exhaust
pipe near the front of the vehicle where the extractor
will fit. Also, find a straight section of pipe for
the extractor.

After you have established where to install the extractor,
cut an old section of exhaust pipe out.

Install the extractor in that section and either weld or
clamp in place.

The 1%" I.D. flexible pipe is to be installed between the
"Energy Gas Saver" unit and the extractor.

NOTE: Flexible pipe must be run in such a way as will not

8.

cause damage to any components due to exhaust heat.

Clamp flexible tubing to the "Extractor"” and the "Energy
Gas Saver" unit.
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Adjusting System

1. Double check all components to assure proper
installation and no vacuum leaks.

2. Start automobile.

3. Set timing 2 to 4° more advanced than factory specs.
NOTE: If pinging occurs, retard timing slightly to correct.

4. Adjust carburator fuel mixture with exhaust gas analyzer
to assure best possible emission readings.

5. Reset idle speed to factory specs and as low as
possible with the air conditioning on.
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December 6, 1980

K. D. Drachand, Acting Chief
Mobile Source Control Division
Air Resources Board

9528 Telstar Avenue

El Monte, California 91731

Dear Mr. Drachand:

Enclosed is our application for a motor vehicle add-on device. The
purpose of this application is for an exemption from the provisions
of the California Vehicle Code Section 27156. Even though our Enerxrgy
Gas Saving system does not modify the vehicle's emission control
system, we would still like to apply for an exemption from the pro-
hibitions of Section 27156 of the Vehicle Code in order for us to
legally advertise, offer for sale, sell or install in the State of
California.

This system has had extensive testing on numerous vehicles and has -
never been known to increase emissions from the exhaust system. 1In
fact, to our knowledge it is the only system that extracts solid
pollutants (particulates) from the exhaust of the automobile engine.

Also,; to our knowledge, our Energy Gas Saving system is the only gas
saver that is scientifically proven. What in effect happens is that
the vapor mix of gas and air from the carburator is mixed with hot
exhaust and this mixture is further vaporized and this allows for a
leaner mix into the combustion chambers of the engine. One of our
exhibits (Exhibit F) is the research done on vaporization by Ford
Motor Company, which is self-explanatory. Professor Enoch J. Durbin
of Princeton University School of Engineering states in a letter to
me, that vaporization does save fuel and his percentage figure is
approximately 15%. An ercerpt of this letter is attached as Exhibit E.

It is our firm belief that in addition to the 15% savings in gasoline
by vaporizing the vapor with heat, we save at least another 15% by
doing the following. Replacing the air filter that comes on the

" vehicles with a 360° "high performance" air filter manufactured by
FRAM Corporation. Also the "plellum" created by the mixing chamber
helps increase the gasoline mileage the same as a high riser on a
racing car. The idle setting for engines with this system can more
readily be set at normal according to factory specifications because
of the even buring of the fuel mixture. The manufacturers normally
have their idles set much higher than factory specifications to over-
come the roughness.

FIRST AMERICAN BUILDING & 701 LLS. HIGHWAY ONE o SUITE 104 ¢« NORTH PALM BEACH. FL 33408 & 305/842-8558
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December 6, 1980
K. D. Drachand, Acting Chief
Page 2

It is our intention to have tests done by Olson Laboratories and/or
Southern California AAA for both exhaust emissions to qualify for
the State of California and also for mileage testing. These two
vehicles will be tested prior to the installation of our Energy Gas
Saving equipment and tested after the installation of our Energy Gas
Saving equipment.

The signature of the authorized representative signing this statement
is the inventor, president of the company and majority stockholder.

We appreciate your prompt approval for our exemption from the pro-
hibitions of Section 27156 of the California Vehicle Code.

Very truly yours,

Donald C. Pletts

DCP/tas
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U.S. Patent oy, 28, 1978

Sheet 2 of 2 4,127,093
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EXHAUST RECYCLE MIXER

3

2
3

Inventor: Doaatd C. Pletis, Pulrs Beach Shores,
la,

Assignee:  Car-Bo-Tech lac, Puim Beach
Shores, Fla

Appl. No.: T75,834
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A fucl/air wnd myc(ed-emm mirer is disclosed
which is devoid of valves or intertuptions in the ex-
haust-recycle path and which is effective with muilti-
barrel and multi-stage carburetons, cither as original
equipment for new vehicles or as a conversion unit for
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3

pottions which u opcrable over subatanual ranges of
engine speeds and with muluple-stage carburation with-
out valving the eahaust.recycle fiow and while ac.
. comodating vasiations in entruned matter snd heat
content Of the recycled exhsust. .

BRIEF DESCRIFTION OF THE DRAWINGS

These and other objects of the invenuon, as well as a
better undentanding theteuf, may be denved from the
follnwms dacnpuon any accompanying drawings, in
whichy

FiG. 1o a l-ecuon-! cl:uuon of the prtfcrred form
of mixer;

FIG. 2 is a plan view thereof and ulcn on lincs 2—1
of FIG. §, and

FIG. 3 is an cxploded view of the suggered-flow
insert of the mixing chamber.

DETAILED DESCRIPTION OF THE
PREFERRLED EMBODIMENT

As shown in the drawings, the preferred form of
mixer of the present inventiun comprises & body 1 of
cat sluminum alioy, of a companabic material, shaped
10 it between an automotive niske nanifold 2 and iy
sppropriate carburetor 3 with interposed gashets 4 and
S clusing against the adjacent flange surfaces 6 and 7 of
the mizer body. The body also includes four bolt bores
8 for scearving assembly bolts 9 therethrough to engage
mating fitings in the carburctor and manifold. As
shown in the drawings, the mizxer is sheped 1o fit the
four-barrel carburctors of lasge-dispiscement, General
Moltors sutomotive engines.

The body 1 has a rectangular primary fucl/air duct 10
eatended therethrough between an inlet 11 underlying
the first-stage barrels 12 of the carbuseior and an outlet
13 overlying the inlet 14 of the munifold. The outlet 13
of the primary duct is preferably rectangular, as thown,
but oixy ke any desired shape.

Adjacent the oudet 13, the body has & ledge 15 sup~
poning a serics of wlicmating apacers 16 and plates
17-19 loosely positioned therein. As beat shown ia FI1G,
3, the lowermost plate 17 has & pair of poris 20 overly-
ing the outlet 13. The next plate 18 has a centered,
rectangular port 21; the next two pistes 19, 19 have
four noiched pors 22 in thair penphery snd the upper-
most plate 18° has a cenlerad, reciangular port 21,

The spaced, inward and oulwardly poned plates
17-18 thus provide a staggeared Of vLg-7ag fiow path
through the primary fucl/air duct and & Consequent
thorough mixing of the severe! components of the com.
bustion charge passing through the duct. Other forms of
staggered-flow assemblies may be employed, f Cesired,
but the disclosed series of loose plates and loaee, penph.
cral spacers are especislly sdvanuageous with regerd 1o
simplicity of cost and inswliation and their lack of sere
vice Tequrements. The overall assembly s simply re-
tesned in the primary fucl/aisr duct between the ledge 18
and 8 portion of the flange of guskel wsocsted with the
carbusetor.

The body 1 also inciudes ¢ pair of socond-sage or
sevnndary fuel/air ducts 23 and 23’ which are aligned
witi the outlels of the two second-sage basrels of the
carbuiciof and communicate therewnth via inlets 24, 24°
wnd with the intake manifold vis outlets 28, 25, respec-
uvely. A wall 26 intermadizte the secondary ducts 23
and 23’ has & thickened portion 27 in its upner region
near the wlets 24 and 24" and bos s bore 28 of about
one-fourth inch dumeter extended therethrough to

’
-

10

3

40

0

(]

(3]

4
adacent the pamary duct 10. The upper portion of the
pnmary duct 10 lis a delivery bore 29 of abuut vne-
eighth inch diumneter mtenecting the bore 28 sand opene
ing the bore 28 1o the inlet portivn of the pnmary Cuct

. 10. The uppermost spucer 16 is notched or otherwise

relieved as st 20, 10 provide free communication of the
bore 2v and the pnmiary duvt

As bast shown in FIG. 2, the body includes u settling
chamber 31 exiended alung und partally between the
secondary ducts 23 and 23" and in direct communication
via a port 32 with the bose 28 which passes between the
sccondary duvts. The chamber 31 is cloned by & plate 33
secured on the body by screws 34 about ity penphery.
The plaic has & threaded inlet port 35 for receiving &
fitting 36 associsted with an exhaust retura linc 37.
Freferably, the port 35 1s lovated st a level below the
level of the transfer port 32 and duct 28.

The chamber 31 thus includas a sudstaniial volume
and further provides for heat-irxns{er contact with the
resulting thin, curvate walls 38, 33 of the seconcary
ducts 23 and 23",

In operation, the mixer is instalied between the carby-
relor and mamfold, as shown, and the tube 37 is con-

nected 10 2 point of points in the cxhaust system inter- -

oediate the exhaust manifold and a mufMier or 1cona-
tor.

When the engine is then started, exhaust gases are
drawn through an uninterrupted flow path from the
point of connection in the exhisust system through to the
inlet zone of the pritnery fucl/air duct 10. [n the pni-
mary duct, the exhaust-recycle-is thoroughly wixed
with the fresh fuel/uir mixture and delivered 10 the
engine as part of the fuel charge.

Any perticulate matter returned with the exhaust is
free 1o fall out of enirainment in the enlarged sctiling
chamber 31. Accumuistions thereof may be removed
Quickly wath a screwdriver at intervals coinciding with
other services such as oil changes,

The intinuste association of the returned gases with &
large internal area of the muer body dlows the body 16
absorb heat fieely from the gascs, adjscent the second-
stage ducts 23, 23°, before the recycled gases are prese
ented to the fresh fuel/air mizture and thercby help
sccomodale fluctuations in eahaust-gas temperstures
while reteining the heat value ta the flow path of the
carburation.

It s imporent to note that the miser of the present
system is the essence of simplicity, being entirely withe
out metering valves, check valves or sunular closesioler-
ance complications.

However, it is significant that, in tpite of its aimplicity
and leck of complex and scnaitive adjustments, the
mixer of the present inventioa is capadle of extremely
effective performance of fuel economy and poilutant.
reduction ovet a wide renge of engine-opetatng condi-
tiona,

As stated before, the specific shape of the mirer dis-
cloead in the drewings it intended fot use with la ye-disv
placerment, General Mators blocks. A mucr as Cis-
closed herein has been 30 tested snd proven moat ellec-
tive.

The teat vehicle was a 1970 Cacillac Flectwood hav-
ing & 472CID engine, mote than 70,000 pules, end its
ongal four-barrel carburetor, & “Rochester Quadro
Jet”. The vehicle has a curd weight of 5,260 pounds.

When used in the “carpuretor™ tests reported tcluw,
the vehicle was thotoughly tunad for optimum g3
mileage with the carburctor as insualled at the factory.
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1t the “carh/miner™ tests, the vehicle was altered only s sestling chamber on a side of suid budy remivte from
By addhitionr of tne naer mtetmediaie the catbiuietor sard fuel/air dudt,
s doanshe sad i cahaust taneant i the,ny st 10 sup. attmfer duct extended in heat transler selavonstup

'y the enhianust recycle

In the nnlcage tests, a vre-gallon rexetvonr and 8
revently<hecked speedoineter were uwed fur measure-
ment, with the fulluwing evetege rosulis:

3

< b Muser 10

126 mph 194 mpn
Hbmh 19 ) mph

u,...- el -
“holead fued -

Accordingly, it is apparent that the present invention
prowades not only a dramatic incredse in miles per gal-
ton of gesoline, but accumplishes performance and
evanomy with regular gas, instead of the high-octane
wremivm gascs normally necessary in that engine.

However, the mileage performance is only a part of 20
the surprising results provided by the present invention.
Emission unalyses were conducted by s commercial test
facility, in both the “carburclor” und “carb/inixer”
configurations, with the fullowing results:

s
Carburesr Card \Muer
Mo Carton Mydroo  Cartxon
carbons Monoside  cartawr  Monoinie
e (030 (pes) 20D ppm 410% QDppm  04s%
Kun (2300 mpm) 2000 ppen 10 12% Wppm  Ok% »

Therefore, it is apparent that the new mixer drasti-
cally reduces the hydrocarbon and carbon monoxide
contents of the exhsust gases finally emutted, to the )
point (hat » seven year ofd car with more that seventy
thousand mules can operate well below the upper limits
for hydrocarbons (250 ~ 280 ppm) and for carbon mon-
ozide (1.5 - 2.5%) now spccificd or forthcoming in
some of the more severe junsdictions. This is accom- ¢
phished without catalytic converiers or other complexi-
ties' or sophistications.

The present invention thus provides a simple exhaust
recycle system winch equsis or excecds the perfor-
mances of the more complex pnor systems, 43

Vanious changes may bé made in the dewils of the
invention, as disclosed, such as adapution to different
carburelors and engines, without sacrificing the advan-
tages thereof or departing from the scope of the ap
pended claims,

What is claimed ia:

1. A charge-forming mixer for internal combustion
engines having a carburetor, an intake member and an
exhaust member, sid mirecr comprising 88

» body having

at fcast one fuel/air duct extended therethrough, said

fuel/air duct having

sn inlet for receiving a fuel/air mixture from the

carburetor and %)
an outlet for discharging s tombusliblt miature there-
from 10 the inake member,

means defining s staggesed flow path (or fluids passed

enroute from said inlct to said outlet,
o

throzgh a wall of said budy, said duct micduding,

8 tamdcr apertute Comimuticating witll sad seithng
chamber and

a dehivery aperture in communication with sr.d Yuel-
/sir duct adjacent said wnlet, and

tecyching means for recycling a portion of the ex-

*“haust gases from the cahaust meinber 10 the seitling
chamber, sand recycling means including an unob-
structed recycle path free of valves.

2. A charge-forming niiner according 10 claun 1 in

which sa:d scitling chainber is formed internally in said

$ body.

3. A charge-forming mixer u;cordmg 10 cluim 2 in
which said r:cychng means inciudes an eahaust inlet
port positioned in said sctthing chamber at & leve! below
said transfer aperture,

4. A chsrge-forming mizer according to claim 3 in
which ssid body includes a second fucl/air duct and
sud transfes duct is positioned at least in part in & wall
between wid first and sccond fuel/air ducts.

8. A charge-forming mixer according o claim 3 in
which ssid body inciudes first and second secondary
fuel/air ducts positioned 10 receive a supplemental flow
of fucl and air, and s1d transfer duct is pmitioned at
least 1n part in & wall separaung said secondary ducts.

6. A charge-forming mixer according o claim § in
which sud settling chamber is positioned at least par.
ually intermediate said secondary fuel/air ducts and in
close heat-transfer relationship therewith,

7. A conversion unit for engines having four-barrel,
two-stage carburelors comprising

s body having

a carburetor flange and

an intake Nange,

a primary fucl/air duct opening between said flanges

and positioned 10 underly. suid priniary carburelor
barvcls,

means defining a staggered Mlow path for Nuids passed
through said priniary fuel/air duct,

a pair of secondary fuel/air ducts positioned individu.
aly to underly the secondary third and fousnh
barrels of the casburetur snd opcning between said
flanges,

8 scttling chamber adjacent said secondary fucl/air
ducts,

a transfer duct within & wall scparsting said pair of
secondary fuel/air ducts,

said transfer duct including

a irsnsfer sperture communicating with said settling
chamber and

& delivery apcriure communicating with said primary
fuel/sir duzst adjacent said inlet, and

means for frecly sdnutting recycled exhaust gases
into said settling chamber for unobstructed passage
into said prmary fuel/air duct vis a recycle path
frec of valves

8. A convenion unit sccording to claima 7 in which

said sciliing chamber i3 integral with said body end has
‘& portion pocitioned at least pantinlly intermediate said
secondary fuel/air ducu
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157] ANNTRACY

An exhaust eatractor s declinad in which a curvate
path s prosuded for mstailation in the exhaust system of
3 velucle und hay an external chamber for receivang
eatracted fucl constituents of the eXhaust for supply 1o
the antake of the vehicle engire whiic precluding e
ingesbon of undesirable patticulate and pollutant sat-
ter. A mam Juct carties a pluratity of inwardly dicected
Tramsfer scoops for interceplion and tranafer of uwibte
particulates and other frectinons of the eahuust nto the
external chumber at sclected portions of the periphiery
of the muin duct away from the outer poruon of the
curvate path therein to miimize the tramler of heavy
particulates or solids to the external chamber wind the
remainder of the exhaust recycle system

3 Cluims, 2 Deawing Figures




IR NG

. 80T

Sy

‘-
[

0861

9'91C’t

~
>

— e —————



109

4,216,654

1
FUEL COMPONENT ENTRACIOR

BACKGROUND OF THE INVLNTION

The piesentinvention 18 concerned with the teturn of
selented portions of ethaust geses frum uiternal com-
buston engines {or urtizanon in the forming of subse-
quent cheiges for the aake of the engine and » von-
cerned, more particulisiiy, with an eatracter fur the
eahaust syatem wihach returns 2 high quantity of the
usable eahaust f1acnon while pawsing the undestable
and prublemsucal compunents through fur discharge.

" PRIOK AR1 STATEMENT AND DISCUSSION

The sl televant poor art of which [ am sware
comprising the following United States patents: :

U.S. Pat. No. 3,435,810 10 Busx,

U.S. Pat. No. 3,530,843 (0 Fesseuden; and

U.S. Pst. No. 3,580,233 (00 Busse.

U.S. Pat. No. 3,435,810 discluses a separator for ex-
haudt gases which imparts 3 whithng motion 10 the
gares 10 establish relatively separate strezius of heavier
and Lighter components so that the hightcomponent
stream can be recycled 10 the intake of the engine.

U.S. Pat. No. 3,530,843 discloses an exhaust separator
which includes an axial (ube centrally located within
the unit 10 pess the central, heavier portion of the ex-
haust, while the more Jdesirable portions thereol are
withdrawn from the chamber surrounding the axial
tubx for supply 10 8 charge-forming miser ot the engine
intake.

U.S. Pat. No. 3,580,233 discloses a separator of the
type disclosed in the Susse U.S. Pat. No. J,4355810 in
conjunction with & swirling mixzes for the recycled ex-
haust.

The prior attempts st separation of desirable exhaust
fractions, xa represented by the above-fisted patents, are
functional and can be used to recycle exhaust gases to
the intake of & combustion engine. However, none of
the prior art devices achieves 8 selective separation and
recycle of the mast destirable constituents of the eahaust
without cither imposing a substantia) back-pressure on
the engine or, eventually, sccumulating and then trans-
ferring undesirable solid portions of the exhaust.

1o the separator disclosed in the Dusse U.S. Pat. Nos.
3,435,810 and 1,580,233, the enforced swirling of the
exhaust gases imposcs 8 consideratiie hack-pressure on
the system 5o that, sithough the efficiency of the engiue
is partially improved by the recycle of pontions of the
exhaust, & substantial part of the increase 15 Jov to the
nead 1o overcome the back-presare imposed by the
efficiency-improving attempt.

In the scparator of the Fessenden patent, the chamber
surtounding the central, &xial pipe is subject to accumu-
Lation of solids and, eventually, transfer of those solids
through the recycie system 10 the fucl/exhaust miner
with consequent blockage of susceptible portions of the
aystera.

Therefore, the prior forms of exhaust 1eparators have
Bt beea found to be satisfactury in all respects, since
they cither involve mechanical compleaties and high
prosure qmps of, if they are mechanically simple 1n
comuruction, they are subject to undesiradle misopera-
toa afler & period of use.

SUMMARY OF THE INVENTION

In generd, the preferted form of extractor of the
prosemt wavention comprises an cxhuust duct section

W

s

40

50

(2]

2
Which iy curved on an arc and whi b s m communia-
tou with an eaten., chanmer vigs plarainy of rela-
tvely small, inwardly-dettected wall portions posi-
noned along the wmngt portion of the wall, the outer
portion of the will being ungerforate and formmyg o
smooth path fur the through-pussage of the heavier
purtions of the exhaust, iacluding the hesvier particu.
late compunents.

OBJECTS OF THE INVENTION

It is an object of the prosent invention to provide an
exhaust extractor for eahaust recyule systems which iy
simple in strusiore, impuses no additionas! bach-pressure
on the enging, and iy relishic in 1ts eapactng luncuon
over extended pericds of wsage. .

{t is anather object of the prewat invention tC pro;
vide 3 simfis and reliable extractor for eahuust gases
which will eatract the usable exhaust pesrtions for recy-
cle with 2 minimum of the undestrahle portions in-
cluded.

1t is another object of the present invention to pro-
vide a simple and rchable eahaust extractor which im-
poses a low back-pressure while unposiag an inertial
force on the eshaust components and passing the
heasvier portion of the constituents through the separe-
tor.

1t is another object of the present invention to pro-
vide a simple und reliable exhaust eatractor which im.
poses & luw buck-pressure while imposing an inertial
farce on the exhaust stream and intercepting and re-
moving the lighter and usable comstituents from the
exhaust system.

BRIEF DESCRIPTYION OF THE DRAWINGS

These and other objects of the invention and a better
understanding thereof may be derived from the follow-
ing description and the sccompanying drawings, in
which:

FIG. 1 is a side view, partly cut away, of the pre-
ferred form of eahaust eatractor of the invention; and

F1G. 2 is & top view, parily cut sway, of a purtivn of
FIG. 1.

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENT

As shown in the drawings, the preferred form of
extractor is in the form of an insert for incorporstion in
the exhaust system of vehicles for their conversion with
an exhausi-recycle system 1o improve their efficiency
and emussion performance. It is 1o be understood, how-
ever, that the extractor of the present invention is quite
spprupriate for use as onginal equipmicnt 0 such sys-
weims.

A particulurly advantageous system is disclosed in
my copendmy apphication Ser. No. 775,834, Aled Mar,
9, 1977, und ttled "EXHAUST RELCYCLE MIXER™
The eatractor of the presentinventian has been found to
be especially effective with the miver disclosed in that
application, but it is to be understiud that the new ea.
tractor of the present invention may be used in any
exliaust tecyching systetn which may be found eftective.

The new extractor comprives o section of exhaust
duct 1 which defines a relatively geatly curved pathand
includes an outer curvate wall 2 and an inner curvate
wall 3. A siceve 4 of sumilar exhaust pipe material sur-®
rounds the curved portion of the Juct 1 aad 18 welded
thereto a1 its ends 6 and 7 1o form an eaternal chumber

ke
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The aprertures Hpaclerably are tonned by punching
depnessed wall peations 3T radially inwaidly of the
et wall so that the depressed walls intercept vadisust
coponents adpacent the ner wall for deflection imo
the Cambwer S0 s been found sdvantageous 10 form
the depressed pornons with thar feadig edges 12 anee
suateenth to oneeciglith of snimchinw ard from the wner
autface T3 of the sner wall, and with an aperture size of
about three-aghthis of anoinch e length and wadth,
when e duct 1as e the vider of two and one-half
mehes duneter. Wale the foregomg dimensions are
prefertad for s duct of two and one-hatl inch daneter,
i s 10 be understnd that these dunensions may be
vaned for duferentsized eatrsctors. The Fesultant
seoop or depressed wall portion thus forms a parually
curvate debfectar for the mterception and removal of
the destred ealiaust poruon of usable gases and light
particulates.

In operaton with eahaust gases flowing  there-
through, av shown in FIG. 1, the heavier gawes and
solids are concentrated autwardly of the curve of the
duct by mertia and fend o foliow the outer wall 2
winch, by reason of its heng inperforate, channels

S those undesirahle components 1Woward the outlet and

away from the chamber § without the imposition of
comples vanes, sworlers of the ke, The highter gases
and purticulates which sre appropoate for recycle and
use in the engine are thus presented in the inner portion
of the curved duct 1 and are intercepted by the de-
pressed walls or scoops 11 and diveéried into the cham-
ber § for recycle via the connector 9 with & aunimum of
disturbance of the man Now of caheust through the
duct. )

Therefore, it is apparenrt that the eatractor of the
present v ention schieves ts ohjects and providin an
eflective, selecuve extraction of the uable ethaust con-
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1 AN catracwor lor fyel componcnts of an cahaust
SUTESIm COmPrismg:

(a) a cutved doct i uh.n_m gases, sand duct defunng

(b} @ curvate longuudinal mienior Quw path there-
through to mpart 8 transverse snerhal force on
eabisunt gases flowing fongiudinglly tHuough wd
curvaste flow path,

(¢) 3 chamber catenor of said curvate flow path,

(d) transfer means for tramferring fuel compnonents
from the inner arcuate pottion uf sad curvate flow
path to sant chamber,

(c) sand transfer mwsny inchiding a plutality of aper-
tures in sand duct sl the mnee wicugte portion of
said curvate flow path and

() & deflector mijacent cuch apertire and eviended
into the inner arcuate porton of wd curvate flow
path, said deflectors bong furmed integrally with s
witll of said duct and deforined therefrom to forin
said apertures.

2. The catructor of cluim 1 in which sad chamber
encluses the arcis of 3314 duct wall having the apenutes
therein.

3. An extractor for fucl componemts of an exhsust
sticam compnsng:

(a) & duct for cahaust pases, sad duct inciuding

(b} a curvste wall partion at least pavnatly defining
the innct arcuate portion of a4 curvate flow path,

() said curvate wall having

(d) u plurshty of deformed arcas theran, sl de-
formed afeas each detumng
an apenure in sad cursate wall und
2 deflector catenided into an adgavent zone of said

curvate fluw path, and

{c) 3 chamber furnied at least in part by suid curvate
wall and sdapted 1o receive fuel comgaments of the
erhaust stream via said aperiutes for tamfer (0 a0

eahaust recycle system.
L . L] L] .
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Please send me —— .. Energy Gas Saver Systemis) at $2939.95 installed:

]
& {include 4% Florica state sales tax $12.00)
a
i;a Togoona 18 R : O automobile O van O pick-up Oother _ 8 O E cyhnder.
¥
Togoona19 s O automobile O van O pick-up O other . 06 D B cylinder.
)
g Name OCheck O Visa#
5
,_;,73 Address QO Master Charge #
-
City State Zip O Carte Blafiche #
Phone AreaCode ... .. O American Express #

Guaranteed to improve your gas mileage or your money back for the cost of the unit.
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Attachment ¢
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ANN ARBOR. MICHIGAN 4810%

OFFICE OF
AR, NOISE AND RADIATION

June 23, 1981

Mr. Donald C. Pletts, President
Energy Gas Saver, Inc.

143 Inlet Way #5

Palm Beach Shores, FL 33404

Dear Mr. Pletts:

Please find enclosed an updated copy of the EPA recognized independent
laboratory list.

Sincerely,

Ly\ih;&ij;‘{J)\<;crﬂ§=_ -
Merrill W.:Korth, Device Evaluation Coordinator
Test and Evaluation Branch

Enclosure

cc. J. White |
511 file "Energy Gas Saver”



June 26, 1981

Attachment D

- 114
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ANN ARBOR. MICHIGAN 48105

Mr. Donald C. Pletts
143 Inlet Way i#5
Palm Beach Shores, FL 33404

Dear Mr.

Pletts:

_ We have completed our preliminary evaluation of your application, mate-
rial, and test plan for the "Energy Gas Saver" device. Our comments are
as follows

1.

2.

Since you intend to use test results from Olson Engineering, Inc.
in support of your application for an EPA evaluation, we feel
that you should have submitted your application or otherwise
contacted us before the testing was performed there in March,
1981. This would have given us on opportunity to comment on your
test plan before the tests were performed.

During - the testing at Olson Engineering on the 1981 Ford LTD
302 V-8, the as-~received baseline test should have been performed
first, before the test with the "Energy Gas Saver” installed. Ve
suggest that you test a second vehicle which is not equipped with
overdrive or throttle body injection, as these are not represen—
tative of the vehicle population.

Also, what were the tuneup procedures before each test sequence

‘at Olson Engineering, and were all components of the "Energy Gas

Saver" removed before the baseline tests? Have all the results
from tests at Olson Engineering been submitted to us?

Your installation instructions require that timing be set 2 to 4°
more advanced than factory specifications, and that the carbure=-
tor fuel mixture be readjusted. If this is done, a separate test
sequence is required with only these adjustments and without the
“"Energy Gas Saver"” installed. Were these adjustments made on
your test vehicle? If so, please detail the procedures used.

From the Olson Engineering test data sheets, we noticed that a
different dynamometer was used for the baseline tests than was
used for the tests with the device. This is inconsistent with
our guidelines for properly evaluating a device.

For tests on the 1981 Ford at Automobile Club of Southern Cali-
fornia, no data sheet was submitted for tests with the "Energy
Cas Saver” installed. )

The other data submitted with your application from the various
sources 1s of some value, but we do not consider it as valid data
to be used in place of current test data from an independent
laboratory as described in my letter dated January 13, 1981.

OFFICE OF
AIR, NOISE AND RADIATION
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We hope the above comments are helpful to you in conducting a test pro-
gram to evaluate "Energy Gas Saver”. In order for us to conduct our
evaluations in a timely manner we have established a. schedule for each.
I ask that you respond to this letter by July 13, 1981 and that you
submit the results from your latest tests by August 3, 1981.

1f you have any questions, please feel free to contact me. My telephone
number 1s (313) 668-4299.

Sincerely, o . T D SR

WA Lo <oy

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



’ / " _ : At tachment E

July 9, 1981

Mr. Merrill W. Korth
Devise Evaluation Coordinator
- Test and Evaluation Branch . L i e
U. S. E. P. A, o : v .
Ann Arbor, Michigan 48105

Dear Mr. Kortht
Please refer to your letter of June 26, 1981.

1. When I went to California in March of this year, I did not plan
on having tests done by Olson Engineering, Inc. Also my plan
was to obtain an exemption from the Air Resourse Board of Cali-
fornia, in order to sell the "Energy-Gas~Saver" in California.

2. The Air Resourse Board gave me permission to have YOlson" do
the tests with the Energy-Gas-Saver before doing the baseline
test. You'll note that you have a baseline test done by the
"Auto Club of Southern California". Also you have records of
Ford Motor Company certification tests.

3. The 1981 Ford Ltd. with a 302 V-8 Engine was checked as per
Company specifications including Idle on the carburetor. The
Idle is the only adjustment that can be made on this vehicle.

A copy of all the YOlson" tests are enclosed.:; The extractor.
was not removed from the exhaust system, it was however block-
ed off.

4. No adjustments were made on this vehicle, for any of the tests.
(no adjustments could be made). I understand your requirments
for testing in the event adjustment are made different than
baseline,

5. Because of the sizable changes in the testing YOlson" used
both of their dynamometers.

6. The Auto Club of Southern California would not give me the re-
" sults of their tjest with the Unit installed., These results
are however included in the summary sheet.

7. The purpose of sending you all the test data was to show how
much research had been done on the "Energy-Gas-Saver".

FIRST AMERICAN BUILDING . 701 us. + HIGHWAY ONE » SUITE 104 o NORTH PALM BEACH FL 33408 * 305/842-8558




l"‘v;
ﬂ*igkﬁi

ENEHGY GAS SAVEH 2

Mr. Merrill W, Korth .
July 9, 1981
Page 2

Since you allow Hot Start LA-4 testing, I would like to bring to your
attention the Hot Start tests done by "Olson" as shown on page 2 of the enclosed

"Summary of nghway Fuel Economy Tests?, L . S e

You'll note the Baseline test by "Olson" is higher in HC and NOX than all
three Hot Start tests done with the "Energy Gas Saver". Also test #1 is approx-
imately the same on CO. I believe that if you converted the Auto Club of Southern
California P.P.M. to Grams this Baseline test would be some what hlgher than the
Olson test.

I am also enclosing the data I received from a California testing labora-
toxry which I shall discuss with you on the telephone.

It is my intention to test a 1979 Ford with a 302-V8 Engine that does not
have a closed loop feed back system and without an overdrive transmission. The
testing laboratory will contact you prior to the starting of our next tests.

President

'DCP/edy
Enclo.

FIRST AMEFIICAN BUILDING ® 701 U.S. HIGHWAY ONE o SUITE 104 ¢ NORTH PALM BEACH FL 33408 L 305/842 8558
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AUTOMOTIVE ENVIRONMENTAL SYSTEMS, INC. ® 7300 BOLSA AVENUE. WESTMINSTER. CALIFORI(A 92683 m. 714 897-0333

Soaunbe TE M corotaziue g Company

June 29, 1981

Mr. Don Pletts . . : wf”

"Energy Gas Saver

143 Inlet Way #5
Palm Beach Shores, FL 33404

Dear Mr. Pletts:

AESi is pleased to submit the following quotation and proposal for testing
services:

PRICE QUOTATION

. TERMS

TESTING

See attached Quotation. -

Payment is by cashier's check upon delivery of vehicle to AESi. There
is a $300 minimum fee if the vehicle fails to complete an FTP for
safety or mechanical reasons due to the vehicle.

All applicants attempting certification under Section 511 of the Motor
Vehicle Information and Cost Savings Act must develop a test plan with
EPA officials 1f EPA approval is desired. This is the responsibility
of the applicant, not AESi.

The vehicles will receive a baseline Hot Start LA-4 and a Highway Fuel
Economy test. The vehicles will be tested on Indolene unleaded test
fuel as prescribed in the Federal Register. A second (replicate) LA-4
and HFET sequence will be performed. These tests will be audited
according to EPA requirements before acceptance.

Following confirmation of test quality, your device will be added in

the vehicle by our mechanic. An additional set of LA-4 and HFET tests
will then be performed.

An option that is available, should you desire, is the installation of
a fuel flow meter to provide actual fuel consumed during emissions test

and mileage accumulation. The price for installation, data collection,
and reporting and vehicle restoration is $200.
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PR S
AUTOMOTIVE ENVIRONMENTAL SYSTEMS, INC

SCHEDULE

We require a two week notice to schedule your vehicie for testing. The
test and compilation of results will take approximately 6 days.

DEVICE
The test device will be provided by you.

The test vehicle may be provided by you or you may choose to have AESi
procure a vehicle at $30.00/day for a minimum of 6 days (4 days to
perform tests, 1 day for vehicle preparation and 1 day for vehicle
restoration and return)

All Section 511 applicants are reminded that test vehicles must meet
emissions standards in baseline tests. If an applicant supplied

vehicle fails a baseline test, the applicant must pay for this test.
If an AESi supplied 1981 vehicle fails a baseline test the applicant
will not be charged for this test.

RESULTS

Certified test results will be provided in letter report form only to
you or to a person designated by you in writing. Original test result
documentation will be retained by AESi to substantiate the test
results. This information is kept in strictest confidence.

AGREEMENT
A copy of our testing agreement is attached. Please read it carefully
as it contains limitations on our liability and restrictions on the use

and applicability of the test results.

I appreciate the opportunity to provide you with this quotation. If you
require additional information please do not hesitate to contact me.

Sincerely,

QUNN

Alan D. Jones
Project Engineer

ADJ tmra

Encls
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. AUTOMOTIVE ENVIRONMENTAL SYSTEMS, INC. 120 QUOTAT'ON 2 8 8 3
TE008OLSS AVETIUE WESTUHGSTER, CAL B265S
‘:.4\‘;._"._ sl r‘;;.; {,J«':)‘L.‘ ACCT CUSTOTJER NO

TO: [ ENERGY GAS SAVER SHIPTO: [

143 Inlet Way #5 .
Palm Beach Sores, FL 33404

Attention: Mr. Don Pletts

IEFERENCE o o ) ) ..CONTACT DATE TERMS

- B 2= el 06/24/81 Cashler s Check -Payment in Advance .

RESALE Co- TAX DATE REQUIRED SHIP DATE SHIP 8Y: F.0.B.
YES NO %
ITEM | QUANTITY| PART NUMBER DESCRIPTION | um?ﬂuce AMOUNT
1 2 Vehicle Parameter Checks 35.00 70.00
2 2 LA-4/HFET Baseline | _ 600.00 1,200.00
3 2 LA-4/HFET Baseline Replicate ' _600:-00 1,200.00
4 « 2 hrs| Device Installation . , 40.00/hr 80.00
s | 2 Vehicle Parameter Checks 35.00 70.00
6 | 2 " LA-4/HFET w/Device : 600.00 || 1,200.00
7 2 LA-4/HFET w/Device Replicate 600.00 1,200.00
THIS QUOTATION IS VALID UNTIL AUGUST 29, 1981
THIS QUOTATION SUBJECT TO TERMS AND CONDITIONS ON REVERSE SIDE ;S‘Bﬁhr ©5,020.00

CONTACT BY: } | PREPARED BY: rumomzeo BY:
: ApJy RO ADJ :MRA: 06/29 / e)/
: (%




AESI ..l _ VEHICLE ENISSIONS TESTING AGREEMENT o

THIS AGREEMENT LIMITS THE LIABILITY OF ABS1, PLEASE READ CAREFULLY .

1. AUﬁDMbTIVB ENVIRONMENTAL SYSTEMS, INC., (AESi), agrees to conduct the vehlcle emlssions tests spdtlfiod below in goneral
accordance with the procedures prescribed by the United States Environmontal Protection Agency, or-as otherwise described below.
All testing will be done in the ARSL Nestminstor, California, vehicle emlsslons testing lsboratory.

2, AESH herewlth offers to perform tho following tests and support sctivities for the firm fixed priEo statod b;low.

~-= DESCRIPTION --
QUANTITY TEST TYPE, YEUICLE TYPH, SPECIAL PROCEDURES, ETC. SCIEDULED DATH UNIT PRICE TOTAL

(] amcx

TOTAL PIRM FIXED PRICE ] casu

3. Payment in full must be received by AESi prior to the commoncing of testing. The price quoted above covers only those items
stipulated sbove. Any additional work must be covered by a new agreement.

4. AESi agreos to porform the activities specified above within two weeks of the date of this apreement. ABSi will notify the
customer of ecach scheduled test time at least 24 hours prior to the test time. It is the responsibllity of the customer to fur-
nish the test vehicles at the scheduled time. If the vehicle is not available for testing at the scheduled time, an additional
charge of §$100 will be made to the customer. If any devices are to be installed on the vehicles prior to testing, or other
additional work performed, such work will be quoted separately.

- S, ABSL will mall to the customor a letter doscribing the testing procedures snd presenting the test. results within one week of
the complotion of the testing.  The results will be presented in terms of hydrocarbon (liC), carbon monoxide (CO), carbon dioxide
(C02), and corroctod oxides of nitrogen (NOxC), in grams per mile, as well as the calculated fuel economy in miles per gallon.
Motorcycle emissions are reported in grams per kilometer and fuel consumption in liters per 100 kilometers. The customer agrees
not to use AESi's name or letter of rosults or any parts thereof in connection with any advertising, gales or promotional pur-
poses without specific prior written spproval from an officer of ABSI, .

6. ABES1 agrees to hold the customer's test results in strictest confidence and will not divulge sﬂch‘resulti to sny other party
without speclfic written authorlzation froa the customer, AESL will make nb representations or assume any respopsibility for
impiied results or assumed information other than the specified data as they sppear in the complete written finsl report letter.

7. AESL agrees to maintaln the security of the customer's systems and/or devices while in the posées;lon of ABSL and to hold in
confidence all proprietary information disclosed to AESL, Reciprocally, the custopor agroes to honor AESi's laboratory security
requiroments, which restrict access to testing areas. ) Loy )

SEE REVERSE SIDE

12t



8. The customor acknowledges and understands that (i) ABS] does not inspect vehicles submitted for testing to AESi for mechanicsl
defects or problems prior to testing, (i1) during testing AES! may be unable to detect any mechanlcal or other defects or problems
affecting the vehicle, including those defects and problems which mny, in connection with such testing, potentlally result in
substantial damsge to the vehicle, prior to completion of such testing, end (iil) as a result, although the vehicle will be tested
under circumstances substantially similar to normal driving conditions, the vehicle may nevertheless suffer substantial demage
during testing in the ovent that mechanical or other defects or problems exist prior to testing or develop during testing. 1N
CONNECTION THEREWITH, NOTWITHSTANDING ANY SHOWING OF NEBOLIGENCE ON THE PART OF AESi OR ITS REPRESENTATIVES, THE CUSTONER HEREBY
AGREES TO INDEMNIFY AND HOLD AES{ HARMLESS AGAINST ANY AND ALL CLAIMS, ACTIONS, CAUSES OF ACTION, SUITS, DEBTS, CONTROVERSIES,
LOSSES, DEMANDS, PROCEEDINGS, DAMAGES, LIABILITIES, COSTS AND EXPENSES, INCLUDING ATTORNEY'S FEES, ARISING OUT OF OR RESULTING
FROM THE TESTING, POSSESSION, USE OR STORAGE OF THE VENICLE BY AES{.

9. AES1 SHALL HAVE NO LIABILITY FOR THEFT, COLLISION, FIRE OR DAMAGE OF ANY KIND WHATSOEBVER DURING THE TESTING, STORAGE, USE OR
POSSESSION OF THE VEHICLE BY AESi FOR ANY REASON WHATSOEVER INCLUDING, WITHOUT LIMITATION, THE NEGLIGENCE OF AES{ OR ITS REPRE-
SENTATIVES EXCEPT NHEN DUS T0 THE WILLFUL FAULT OR GROSS NEGLIGENCE OF AES1 OR ITS AUTHORIZED REPRESENTATIVES, AND IN THAT BVENT,
ONLY TO THE EXTENT OF THE DININUTION IN THE RETAIL USED CAR VALUE OF THE VEHICLE ON THE DATE Or DELIVERY OF POSSESSION TO AES{.
IN NO EVENT SHALL AES{ BE LIABLE FOR LOSS OF USE OF THE VEHICLE OR YOR LOSS OF OR DAMAGE TO ANY ARTICLES LEFT IN TUE VEHICLE OR
FOR ANY OTHER FORM OF INCIDENTAL OR CONSEQUENTIAL DAMAGE.

10. AS A CONDITION OF ANY LIABILITY ON THR PART OF AESL, UPON RECEIPT OF THE VEHICLE FRON AESi, (i) THE CUSTOMER SHALL IYMMEDIATELY
INSPECT THE VEHICLE IN ALL RESPECTS FOR DAMAGE OR DEFECT, (ii) IN CASE OF DAMAGE, THE CUSTOMER SHALL DEMAND REPAIRS BEFORE THE
VEHICLE IS REMOVED FROM AES1'S POSSESSION, AND (111} AES1 SHALL BE ENTITLED TO MAKE OR ORDER ANY REPAIRS.

11. ABSi disclsims any representation whatsoever that the tests performed by AESI will provide results which will permit the
vehicle tested to be coertified for sale in accordance with the U.5, BEnvironmentsal Protectlion Agency regulations or any other
nppllcablg federal, stete or local governmental]l statute, rule, order, law or regulation.

12, This agreement will be formally entered into on the latest date signed below by duly authorized reprosentatives of both
parties:  THIS AGREEMENT LIMITS THB LIABILITY OF AESi, PLEASE READ CAREFULLY. :

Nape: : AUTOMOTIVE ENVIRONMENTAL SYSTEMS, INC,
] 7300 Bolsa Avenue )
Address: : . Westminster, CA 92683
Signature: Date: N Signature: Date:

Business Phone:

v

Home Phone:

-~ ' .
® -

I S

24)



Attt zhe

ENERGY GAS SAVER:

Augqust 21, 31

Mr. Merrill . Korth, Device Evaluation Coordinator

Test and Ev- iation Branch

U. S. E. P. . -

Ann Arbor;, - ..chigan 48105 - S e

Dear Merrill:

As per our telephone conversation of August 17, 1981, I am submitting a test plan for
your approval.

A. Test Vehicle #0One - 1979 Ford Thunderbird (302-V8 Engine)
Testing to be done by A.E.S.I. of Westminster, California

a. 1 Vehicle Parameter check. ( Factorispecifications )
b. 1 LA-4/HFET Baseline ( Hot Start )

¢c. 1 LA-4/HFET Baseline ( Hot Start ) Replicate

d. Device Installed by Testing Facility

e. 1 Vehicle Parameter Check with divice installed

£f. 1 LA-4/HFET with Device ( Hot Start )

g. 1 LA-4/HFET with Device ( Hot Start ) Replicate

These tests shall start on September 14, 1981.
B. Test Vehicle #Two - 1981 Ford Ltd. (302-V8 Engine) Auto Overdrive Transmission

a. 1 Vehicle Parameter Check ( Factory specifications )

b. 1 SECVS 11 Cold Start Baseline

c. 1 LA-4/HFET Baseline ( Hot Start )

d. 1 LA-4/HFET Baseline ( Hot Start ) Replicate

e. Device Installed by Testing Facility

f. 1 Vehicle Parameter Check with device installed

g. 1 SECVS 11 Cold Start with device installed

h. 1 LA-4/HFET with device installed ( Hot Start )

i. 1 LA-4/HFET with device installed ( Hot Start ) Replicate

Vehicle #Two tests shall begin on September 21, 1981. The fuel to be used is Indolene
Unleaded Test Fuel.

I trust this test plan shall be to your satisfaction.

Yours very truly,

- J— R
r e
Donald C. Pletts

President

DCP/edy cc: AESI .
FIRST AMERICAN BUILDING @ 701 U.S. HIGHWAY ONE @ SUITE 17+ > NORTH PALM BEACH, FL 33408  305/845-6105 ® 1-800-432-3589
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Septam v, 1221

Mr. Moa: ¢ C. Pletts, President

Fnerzy ¢ 3 Saver

142 Inle %ay %S

Palm Rer - Shores, TT, 33404

Near Mr. lletts:

e have evaluated rour latest test nlan which we recefvel nn August 26,
1981. DNur corments are as follows:
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1. Tach vehicle should be completely orizinal for the as—received tests
and must not contain any sodifications to the exhaust or emission
STETA™S. | '

stallation of the device upset the cenfizuratinm
aces, cno»e tubee, and the evhaust svstem?

?,.-

« Is any milease occumulation required bSefore the full henefit of the
dovice is realized?

o Are the rast veh
will the hood
carh

icles to be equipped
close? e are concerned
uretor will cavse a problem.

with specfal air cleaners and
that additional heisht of the

Althoneh vour test plan does not preovide fnr any adjustments when the
device 12 {nstalled *y the testine facility, we ask that certain
¢hneits should he performed hefore and after the installation of the
lovice. These checks should include “asic encine naraceters and for
rhe 1971 vehicle, we ask that the erzine receive appropriste elec-
tronic checks to ensure that the sophisticated control aystems on
theae vehiclas are workine oronerlv,

fiol2 Start

sequence b includes a “STCYE 11
~

wanla?
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e heve the above comments are helnftl Uo can fa conductine a tpet nro=~
gran to eviluate "Tnerpy Sas Saver®. e 22 rhat wny submit the Tesults
from veur latest tegts hy fetohrer 17, 177 If ynu have any questions,
nlease gconcact me. M7 telephona rnurhar Ieo /713Y ££23-4290,

Sinceraly,

Merrill ¥, Yorth, MNevice Evaluation Coordinator
-

Test and Evaluation Tranch
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Gerodrer 27,

Mre. Donald 7. Pletts, Preaidenr
i ?nerﬁv fas 3aver
143 Talet Mav 35
?alim Jeach Shores, PIL 3404

e meem et L e v PLA i e Ak ¢ e ger - —

In = letter to vou of Septemker 2?2, 1721 I arplained the requitenents
far resting o€ "Tnerzy Sas Saver”™ hv an i pendent lahorataory !ecovnizeé
“r TPA. T alan nrasented several other sue *owa to rou at *H1t ime, Y
azted that wvou respond to my letter hvy vctober 15, 1221, ‘e have nnt
roceived yonr Tesponsa. Cince yeu have aot sunnlled TTA uwith opro-
priate test data for "Tnerzy Cas Saver™, ve have insufficlent data to
supnert vonr cladm for 1ts fuel ccovomv henefit,

Uinder the provigions of Tection 511 of the “otnr Vehicle Information and
Tost Savings Aet, TPA s vequired to evaluate vour Adevice on the hasis of
available iﬁ ormationn and publish the results of our esvaluation In tHe

Tadfpral Pegister. Ue “ave heoun to nrepare aur repart,

Pleace 2ontact me {mnediately 1€ vou 2o ant understand this eourse »f
1wtinn, v tolcphone mimhker g (I13) AERLAINN

Sincarely,

Macrdll T, Torth

“eviea Cvaluation foordinatar

Taat and Tvaluatlion Tranch

e r——e i



REQUESTOR: Compiete itemns
1,2,7,8B,9, 10, 11 and 12. Retain
copy number 7 and submit the
batance with manuscript copy to
the Hq Federal Register Oitice,

HQ FEDERAL REGISTER
OFFICE: Complete items 3, 4, §
and 6. Retain copy number 6 and
subimit balance to Hq. Printing
Management.

FEDERAL REGIJST‘ER TYPESETTING REQUEST

TITLE R
Announcement of Fuel Economy Device Evaluation for
"Energy Gas Saver"

2. SUBMITTING ACTIVITY 3. ASSIGNED FRL NUMBER (include alpha & numeric characters for ident-
i - ification.) .

3. OPEN REQUISITION NUMBER 5. BILLING CODE

6. FORWARDED TO GSA, NARS--SIGNATURE - DATE

9. ESTIMATED COST

_.NUMBER OF MANUSCRIPT PAGES 8. ESTIMATED NUMBER OF COLUMNS

EQUESTING OFFICER

G Lo o ShlHne

Vo

DR . - - R e . . “ B
4 . 2 $272.00
10. FINANCIAL DATA
D DOCUMENT OBJECT AMOUNT (f)
FMO USE Tl conTrROL NO. ACCOUNT NO. CLASS
{a) o) {c) {d) (e) DOLLARS crs k-
112]3|ajs|ef7]|8]e|so|tr1]r2]i3]1a 1;\15'|i1319 20l31]32]33]3a]3s[36]373e]39]a0}ar]a2]|a3laafas|ac|ar[as]as|s0is1/|52]s3]54|55|s65
1T . ’ . K- ) ) i ' ‘n [ - H R Lo AR (R
° AT R T | 5| 6] B[ O] T| Ol AA LI A L~
/
[+
. SIGNATURE: (2) FEDERAL REGISTER DESIGNEE

rtify tlat the funds listed above are availabie and reserved.)

rctune WHULSh—

(I

{(c) TELEPHONE NUMBER

FTS 374-8429

DATE

?‘)

e DAT

" (c) TELE NE NUMBER
?“ 11-92_

| e/
T

;\_/

374-$4p0
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