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FUEL ECONOMY RETROFIT DEVICES

Announcement of Fuel Economy Retrofit Device Evaluation

for "Greer Fuel Pre-Heater”
AGENCY: Environmental Protection Agency (EPA).
ACTION: Notice of Fuel Econoumy Ketrofit Device Evaluation.
SUMMARY: This document announces the conclusions of the EPA evaluation

of the "Greer Fuel Pre—Heater” device under provisions of

Section 511 of the Motor Vehicle Information and Cost - Savings

Act-



BACKGROUNMD INFORMATION:  Section 511(b)(l) 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 incréases
fuel economy and to determine Qhether the representatibns (if any) made

with respect to such retrofit devices are accurate.”

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

summary of the results of all tests conducted under this section,

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 emission 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 evaluvations on March 23, 1979

[44 FR 17946).



ORIGIN 07 QEQUEST FOR EVALUATION: On January 20, 1981, the EPA received

a request from ilichael M. Greer for evaluation of a fuel saving device
termed the "Greer Pre-ileater”™. This Device is claimed to "... to make an
automobile wuse a gfeater percentage of the energy injected into the
carburetor and increase the miles per gallon without affecting pollution
factors™ by preheating _the gasoline before 1t reaches the carburetor.
The Device operates as a tube and shell heat exchanger. It uses the

engine coolant as the heat source and transfers this heat to the gasoline

by conduction.

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

results are described completely in aAreport entitled: “EPA Evaluation
of Greer Fuel Pre-lleater Under Section 511 of the Motor Vehicle
Information and Cost Savings Act,” report number EPA-AA-TEB-511-81-2

consisting of 54 pages including all attachmeats.

Copies of these reports may be obtained from the National Technical
Information Service by using the above report nuambers. Address requests

to:

National Technical Information Service

U.S. Department of Commerce

Springfield, VA 22161

Phone: Federal Telecommunications System {FTS) 737-40650

Commercial 703-487-4650



Summary of Zvaluation

EPA fully considered all of the information submitted by the Device
manufacturer in the Application. The evaluation of the "Greer Fuel

Pre-ileater"” device was based on that information.

The Applicant submitted no valid test data with the application for
evaluation. Analysis of the information submitted by the Applicant

did not prove that use of the "Greer Fuel Pre—Heater” would enable a

vehicle operator to improve a vehicle's fuel economy.

Previous EPA testing of another similar device that preheated the

fuel showed that preheating the fuel gave no emissions or fuel

economy benefits.

Thus, there is no technical basis to support any claims for a fuel

econony Iimprovement due to the use of the "Greer Fuel Pre-leater®”

device.

FOR FURTHER INFORMATION CONTACT: Merrill W. Korth, Emission Control

Technology Division, Office of Mobile Source Air Pollution Control,

Environmental Protection Agency, 2565 Plymouth Road, Ann Arbor, Michigan

48105, 313-668-4299.

Edward F. Tuerk
Acting Assistant Adwinistrator
for Air, Noise, and Radiation

Date



EPA Evaluation of the Greer Fuel Pre-Heater Device under Section SLl 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:

Greer Fuel Pre-Heater

2. Inventor of the Device and Patents:

A. Inventor
Michael M. Greer
515 North East Eighth Street
Grants Pass, Oregon 97526
B.'Patent

Patent Pending - Number 217315 (See Attachment A)

3. Manufacturer of the Device:

Michael M. Greer, Inc.
515 North East Eighth Street
Grants Pass, Oregon 97526

4. Manufacturing Organization Principals:

Owner: Michael M. Greer
Manufacturer Michael M. Greer

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

Michael M. Greer, Inc.
515 North East Eighth Street
Grants Pass, Oregon 97526

6. Applying Organization Principals:

Michael M. Greer — Owner

Charles T. Townsend will represent the organization in
communications with EPA.
400 Schoolhouse Creek Road
Grants Pass, Oregon 97525
7. Description of Device:

A. Purpose of the Device (as supplied by Applicant):

"A fuel extender (gasoline).”



B.

Theory of Operation (as supplied by Applicant):

"Pre—heated fuel vaporizes faster and burns more efficiently; to
make an automobile use a greater percentage of the energy injected
into the carburetor and increase the wmiles per gallon without
affecting pollution factors.”

Detailed Description of Construction (as supplied by Applicant):

"A relatively large diameter tube bears intermally a small
diameter tube with the larger diameter tube supplied with water
from the radiator which normally is circulated through the
automobile heater adjacent the passenger compartment. End caps
telescopingly mounted to the larger diameter water tube bear slots
which are alignable with slots within the ends of the water tube,
the slots being within the ends of the water tube, the slots being
of a width slightly larger than the diameter of the fuel line
small diameter tube which projects through a hole defined by the
aligned slots during telescoping of the end cap to the water
tube. A high integrity water seal bond is effected between the
end caps and the large diameter water tube and the fuel line at
the point where it projects through the opening. The fuel.
preheater assembly 1is employable in a fuel pre-heating system
which incorporates a bypass hose leading from the end of the water
tube remote from its connection to the radiator to a second heater
hose connected to the radiator and normally returning water from
the heater. A wmanually operated heat control valve within the
bypass hose permits circulation of water through the fuel
pre-heater assembly during the summer when the heater is cut off
to the radiator. (Blueprint attached)”

8. Applicability of the Device (as supplied by Applicant):

A.

D.

"Make:

"All American manufactured automobiles and some foreign made, with
the exception of: diesel, fuel injection gas or air-cooled engines.

"Model:

"All American manufactured autowobiles and some foreign made, with
the exception of: diesel, fuel injection gas or air-cooled engines.

"Engine size and carburetion:

"All American manufactured automobiles and sowme foreign made, with
the exception of: diesel, fuel injection gas or air-cooled engines.

"Model Year:
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"All American manufactured automobiles and some foreign made, with
the exception of: diesel, fuel injection gas or air-cooled engines.

E. "Transmission Type:

"All American manufactured automobiles and some foreign made, with
the exception of: diesel, fuel injection gas or air—cooled engines.

F. "Ignition Type:

"All American manufactured automobiles and some foreign made, with
the exception of: diesel, fuel injection gas' or air-cooled
engines.”

Costs (as supplied by Applicant):

$19.95 unassembled kit

$29.95 assembled ‘

cost does mnot include necessary hose and clamps to complete
installation.

Device Installation - Tools and Expertise Required (as supplied by
Applicant): -

A. "General Instructions:

"Use good quality hoses and clamps. Do the installation with the
engine cool. Make the fuel hoses as short as you can without
kinking them. Keep hoses away from fan and exhaust manifolds.
Put all vacuum hoses back on after preheater installation.
(Instruction sheet attached)

B. "Vehicle make/model/year/engine/etc:

“This unit can be installed on all makes, models, year, engine and
4, 6, and 8 cylinder automobiles. (See instruction sheet)

C. "Tools required for installation:

"Flaring tool, tubing cutter, water hose cutter, pliers, hose
clamps, screwdriver or adjustable wrench for tightening hose clamp
screws.

D. "Equipment required to check the accuracy of the installation:

"No equipment necessary; visual checks for fuel or water leaks
after the hose clamps are securely tightened.”

E. "Adjustments to the vehicle or vehicle system as well as the
device following installation:
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12.

13.

14.

15.

16.

"None required, however, automobiles must wmeet with factory
specifications. (see  attached ' installation  sheet)” (See
Attachment B)

F£. "Skills associated with the installation of the device:

"Limited mechanical knowledge of cooling system. (see instruction
sheet)” {See attachment B)

Device Operation (as supplied by Applicant):

"Complete information on instruction sheet and booklet, 'Guide to
Greater Gas Mileage', enclosed with each and every unit.” (See

" Attachments B and C)

Maintenance (claimed):

"Maintenance free and is also re-useable.”

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

"None"

Effects on Vehicle Safety (claimed):

"Hose clamps should be maintained securely, normal safety precautions
should be adheared to. (see attached instruction sheet and booklet)”

(See Attachments B and C)

Test Results (Regulated Emissions and Ffuel Economy) {(claimed):

"Olson Engineering, Inc., Huntington Beach, California.
Department of Environmental Quality, Meford, Oregon.

Road test by individuals and their written testimonials.

Note: The Greer Pre-Heater will prove NOTHING when tested with a
dynamometer, this unit should be tested in an automobile in a
road test to be able to produce positive results. Please refer
to booklet, 'Guide to Greater Gas Mileage.'”

Analysis

A. Description of the Device:

The Device consists of a tube and shell heat exchanger. 1t uses
the engine coolant as the heat source and transfers this heat to
the gasoline by conduction. The Device is judged to be able to
heat the fuel to some limited degree.

The Device is judged to be adequately described by the description
provided in the patent application (Attachment A), description in
Section 7 C, the Installation Instructions (Attachment C), and the
"Guide to Greater Gas Mileage" (Attachment C).



B'

10

Applicability of the Device:

The applicability of the Device, as stated in Section 8 of the
application, to all makes, models, engines, carburetion, model
year, transmissions, and ignition systems for "All American
manufacturered automobiles and some foreign made, with the
exception of: diesel, fuel injected, gas or air cooled engines” is
judged to be correct.

Device Installation -~ Tools and Expertise Required: were
identified in Section 10

(1) The general instructions provided are judged to be adequate
for the physical installation of the device.

(2) Although the Applicant does not provide the necessary hoses
and clamps to complete installation with the kit, these parts
should be readily available.

{3) The Applicant's claius about applicability of the
‘instructions, tools and specific equipment required, vehicle
or device adjustment, and level of expertise required for
installation are judged to be correct.

Device Operation:

The inforwmation referenced in Section 11 does not contain any
information related to usage of the Device other than suggestions
on how to properly test for fuel economy. However, this is judged
to be adequate as long as no vapor lock or lean surging problems
are encountered. The Applicant does not address these specific
potential problems of a fuel preheater.

Device Maintenance:

The Applicant claims the Device is "Maintenance Free and is also
re-useable” in Section 12. This is true in the general usage of
the term maintenance, however, the added Device fuel fittings and
fuel line installed in the vehicle, would require the normal
periodic inspection accorded similar componencs in the vehicle.

Effects on Vehicle Emissions (non-regulated):

The Applicant submitted no test data, Section 13. However, since
the Device does not appreciably modify the vehicle's emission
control system or powertrain, it appears reasonable to assume that
the Device would not significantly affect a vehicle's
non-regulated emissions.

Effects on Vehicle Safety:

The device is judged to not adversely affect vehicle safety.
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H. Test Results Supplied by Applicant:

Applicant did not submit any test data per the Federal Test
Procedure or Highway Fuel Economy Test. These are the EPA
recognized test procedures(l). The requirement for test data
following these procedures is stated in the application test
policy documents and two subsequent letters (Attachments D, E, F,
and G) that EPA sent to the Applicant. Therefore, there was no
technical basis to support the Applicant's claim of increased fuel
economy .

The test data submitted -by the Applicant are listed below and
evaluated.

(1) In Section 15 the Applicant referenced planned testing at
Olson Engineering. This was identified as a single baseline
(FTP and HFET) and single Device test (FTP and HFET) on one
vehicle rather than the minimum specified by EPA of two
duplicate baseline and two duplicate device tests on each of
the two vehicles.

The Applicant did not provide the test results of the single
vehicle testing at Olson Engineering.

(2) In Section 15, the Applicant referenced testing by the
Department - of Environmental Quality, Medford, Oregon.
However, the Applicant did not provide teést results or =a
description of this testing.

(3) In Section 15 the Applicant referenced road tests by
individuals. The Applicant submitted copies of several of
these testimonials and a summary of the benefits claimed by

(1)

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 only test which
is recognized by the U.S. Environmental 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
vehicle fuel economy. 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. Data are vrequired from the test
vehicle(s) in both baseline (all parameters set to manufacturer's
specifications) and modified forms (with device installed).
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45 individuals. The Applicant claims that for all but a
very few of thousands of units sold, the passenger vehicle
owners reported improved fuel economy. The Device users
undoubtly felt they had achieved significant fuel economy
benefits with the "Greer Fuel Pre—Heater”. However, these
were uncontrolled test of the Device and therefore cannot
be used to evaluate the "Greer Fuel Pre—Heater”. The
Applicant also recognized the difficulties in verifying
these claims.

"It is difficult to estimate the mileage gains on
thousands of units installed by owners, of which very
few reported no mileage gain on their cars. Donestic
and import passenger cars have the greatest gains.
About sixty per cent of light truck owners claimed some
mileage gain. :

"We cannot vouch for the accuracy of the actual mileage

gains, since we obviously were not present for the very
important before and after mileage testing. We

strongly recommend you tume your car and carefully test
it for mileage before and after you install the Greer

preheater, then carefully retest for mileage after you
install it.”

(4) In Section 15 the Applicant «claimed that "The Greer
Pre—Heater will prove NOTHING when tested with .a dynamometer,
this unit should be tested in an automobile in a road test to
be able to produce positive results. Please refer to
booklet, 'Guide to Greater Gas Mileage'.”

The Applicant submitted no data or information that justified
this claim. :

EPA Testing of a Fuel Preheater:

EPA tested a fuel preheatér(z) which used water from the engine
block to heat the fuel in a copper tube and shell heat exhanger
similar to the "Greer Fuel Pre—ieater”. This fuel preheater did
not improve vehicle fuel economy. Since the "Greer Fuel Pre-
Heater"” could be expected to operate in a similar fashion, in the
absence of valid test data, there is no reason to expect the
"Greer Fuel Pre—Heater” to improve the vehicle fuel economy nor
justification for EPA to test the Device to further investigate
the claim for fuel economy.

Conclusions:

EPA fully considered all of the information submitted by the device
manufacturer in the application. The evaluation of the"Greer Fuel
Pre-Heater” device was based on that information and the results of
the EPA testing of a similar device.

(2)Evaluation of the Fuel Xpander, EPA—-AA-TAEB-80-2
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The Applicant submitted no valid test data that proved the "Greer
Ffuel Pre-Heater” would improve vehicle fuel economy.

EPA previously tested a similar device which failed to show a fuel
economy benefit. Therefore, it is wunlikely that testing of the
device would have shown a fuel economy benefit. :
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List of Attachments

Patent Application (provided with 5L1 Applica-
tion)

Instruction Sheet (provided with 511 Applica-
tion)

Guide to Greater Gas Mileage (provided with 5L1
Application)

EPA letter dated December 1, 1980 to Applicant
EPA letter dated January 8, 198l to Applicant
EPA "etter dated February 26, 198l to Applicant

EPA letter dated February 26, 198l to Applicant
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®HDT ADMITIZD IN O.C.

Mr. Michael M. Greer -
MMG Services

P. 0. Box 415

Merlin, Oregon 97532

Re: U. S. Application of Michael M. Greer
’ SIMPLITFTIED FUEL PREHEATER ASSEMBLY FOR
AUTOMOTIVE USE AND FULL PREHEATING SYSTEM
EMPLOYING THE SAHME
Our ref. A4Q036

Dear Mike:

Regarding our teleph. 1e conversatlons, we now enclose
an application in clean draft form, hopefully ready for
execution.

We have provided the appropriate formal papers. Please
read the application carefully and execute the formal papers
and return them to this office in the manner of past applications.
We will file the original and have the drawings inked in the
form shown, so the filed application will conform exactly to
what 1s being forwarded.

. As you can see, we have illustrated two typical embodiments
noting that the end caps either take the form as shown in Figure 2
or that shown in Figures 4 and 5, that is, unitary in construction
or formed of two portions, one a smaller diameter portion.

We believe these showings conform to the commercial product
being sold . aund illustrated in your publication. Claims are
directed both to the tubular assembly and to the improved
precheater systcm.

Thank you for again allowing us to be of setvice to you.

y truly yours,

3"’ R A A
DEZ/jc nald E. Zinn “\\
4 Q\\ ™,

Enc.
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SIMPLITFIED FUEL PRFHEATER ASSEMBLY

FOR AUTOMOTIVE USE _AND FURL PRE-

HEATING SYSTEM BMPLOYING THE SAME

ABSTRACT OF TIIE DISCLOSURE

A relatlvely large diameter tube bears dlnternally a

'

wiall diameter tube with the larger diameter tube supplied

vl

e 3
PIROES

H

water from the racdiator which normally is circulated

through the automcbile heater adjacent the paséengéf compartnmnent.
tnd caps telescopingly mounted to the la;ger diameter'water

tube bear slots which are alignable with slots within the

ends of the water tube, the slots being of a width slightly
fnrucr than the diameter of the fuel line small diameter. tube
which projects through a hole defined by the aligned slots

during telescoping of the end cap to the Qaté;mtqbe. A high
futegricty water sceal bond ié effected between the end caps and
*“e larpe diameter &ater,tﬁbe and the fuel line at the point
¥here Lt projects through the opening. The fuel preheater
tnnenbly is employable in a fuel prehéating system which
‘veorporates a bypass hose leading from the end of the water
tebhe renote from its connection to the radiator to a second
7 hore connected to the radiator and normaliy.reﬁurning

Nt e ¢

*¥oa the heater. A manually operated heat control valve
L4

the hup- . . . _
thEob¥pass hose perwmits circulation of water through the

Piehearer ne . : .
Cronealer assembly during the summer when the heater is

to the radiacor.

LN S L (4TS T e ovn 0 m e =

oy g
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FIELD OF THE INVENTION

This lnvention relates to a fuel preheater assembly and
more particularly to a simplified assembly involving only a
water tube, the fuel line tube and one or more end caps whilch
interfit to sccurely lock the.fuel line tube to the water tube,

and additionally to a fuel precheater system employable within-

-

a convent_onal automobile.

BACKGROUND OF THE IKVENTION

Many devices and gadgets have beeﬂ enployed in én attenpt

to effect gasoline milezge improvement on existing vehilcles

.as wvell as new automotive vehicles. Some systems are complex.

Others are relatively simple. Howéver, most devices do not
provide substantial improvement in gasoline mileage.

Attempts have been made to preheat the hydrocafbon fuel

.elther prior to or subsequent to mixture with the ailr within

the engine carburetor. Theoretdically, preheated fuel vaporizes

faster and bﬁrns more completely and efficiently, thus giving

better mileage. ?he known fuel Preheater techriques have been

complicated and relatively expensive. | . -
It is, therefore, an object of the present inven;ion to

provide an improyed siﬁplified and low cost fﬁel preheater

assembly for automotive use and which méy be incorporated

within an z2utomotive hecater system under an ar;angement

permitting precheating of the fuel irrespective of heater

operation.

SUMMARY OF THE INVENTION

The present invention 1s directed to an improved,
sinplificd fuel preheater assembly in one aspect consisting'

of a'rclatively la;ge diameter water tube through which water
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is passed which emanates from the vehicle radiator. A relatively
small diameter fuel line tube 1is carried by the watef tube,
intern2lly of the same, and 1is connected betwecen fhe'fuel punp
and the enginé carburetor. At least oune end cap 1s provided
to the end of the water tube, the cap and the_water-tube at
that end bearing alignable slots within the ends thereof. The
slots are of a width slightly larger than the outsidg dlameterx
of the fuel line tube, such that upon telescoping the end cap
to the water tube with the slots aligned, and with thé fuel line
tube dnserted therebetween, a close fit connection can be madel
between the fuel line tube and the water tube . where it enters
the séme. The end cap 1s sealably bonded-to the water tube
and the fuel line tube to the telescoping assenbly of ghe water
tube and the eﬁd cap.at the point where ;he fuel line pene;rates
the water tube interior. The fuel line tube may enter the waéer
tube at respective ends thereof through respective caps.
Aiternatively, the relativeiy small diaméter fuel line tube
may be bent back upon itself wiph ends projecting'eiterioriy
of the water tﬁbe:from one end'only through openings defined
by diametriéally bpposite paired slots within the ends of the
water tube and an end cap at one end only of the assembly.

The fuel preheater system employilng the simplified fuel
preheater assembly involves piacement of the relatively lafge
diameter water tube wlithin the heater water supply hose

intermediate of its connections at respective ends to the

. raddlator and the automotive heater. Additlionally, a first

tee within a heater return hose retuvnlng water from the heater

back to the radiator, 1s coupled to'a bypass hose, thc'othcr-end..



10

15

20

N
(%51

30

19

bf the bypass hose belng coupled ky a second tée to the heater

'supply liose at. 2 polint downstream from the fuel preheate:x assembly.

A manually operated valve within the bypass hose selectively
pernits water ci;culation through the. fuel brcheatcr assexbly
from the radiator and back to the radlator, bypassing Fhe

heater during the summer months when the heater 1s not operating
and there 1s a failure of circulation of water from the vehicle
engine radiator to the heater. The bypass hose valve is separate
from a heater control valve within the heater water return line
controlling the rate of circulation of hot water from the
radiator to the heater. The relatively smail diamete% fuel

line tube connects at one end to the fuel punmp énd at its othex

end to the fual dinlet connection to -the engine carburetor.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a pexspective view of'a fuel preheat system
forminngne aspect of the present invention and supplying the
sinmplified fuel preheater assembly in one form as an 1llustrative
embodimenf of the present invention.

Figure 2 1s a sectional view of the fuel preheater assembly
illustratea in Figure 1. .

Figure 3 is an exploded view of a portion of the fuel
preheater assembly of Tigure 2, showing'the telescoping fit of
the end cap to tﬁé wvater tube and the alignment of slots therein
forming the opening through which the fuel line tubé projects.

Figure 4 ds a longlitudinal sectional view of =2 seéond
embodiment of tﬂe fuel precheater asse%bly of the present
invention.

Figure 5 is an exploded view of a portion of the water
tube and the end cap of the embodiﬁ;nt of the erl preheater

assembly {llustrated in Figure 4.
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The principal aspect of the present invention resides in
the fuel preheater assembly férming the major component within
the improved fuel preheat systcm-illustrated'in Figure 1, the
fuel preheater assenbly may take several forms, a firét enbodinent
of which is illustrated in Figurés 1, 2 and.3, and a second
embodiment being illustrated in Figures &4 and 5.

In that regard, feferancc to Figure 2 shows the make up
of one fuel precheater assenmbly, indicated genexally at 10,
wvhich is c6nsti£uted principally by three majoxr components:
a relatively large diameter water tube or pipe indicated generally
at 12,‘formed of copper or other highly conductive metal; a
much smaller diameter fuel line tﬁbe or plpe indicated generaiiy
at 14, which may alsc be formed of copper; and a pair of end
caps indicated generally at 16. The water tube 12 has an inside
diameter which 1s considerably larger than the outside diameter
of the fuel line tube 14 which runs interhal of and generally
t£e complete-1ength of the watef tube 12. The fuel line tube
14 includes end portilons 1l4a which curve generally a; righf
angles to the longitudinal axis of a‘central portioﬁ 14b of
tube 14 and which project outwardly of water tube 12‘in the
saﬁe direction, although they could project in opposite directicns
or ;t any given angle as desired, it bedlng the purpose of
the turns as at l4c to permit the eﬁds'to project outwardly
of the water tube 12. Ends l4a of the tube 14 are swaged as
at 18 in order that these ends may connect to either flexible
hoses of to 2 further tubular metal fuel line. One cend of
tube 14 couﬁects‘to the fuel pump, while the Jther connects to
a2 fuel inlet hose 42 carriecd by the—carburetbr 46 and connected

thereto.
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As may be best appreciated by further reference to
Figure 3, tﬁc water tube 12 at both ends 12a is provided with
an elongated slot 20 which exfends for a slight distance
inwardly from end face 12b of the water tube 12 for a pre-
deternined distance. The slot 20 is provided with a cﬁrved
end pbrtion 20a which is generally circular. Further, end
cap 16 is provided with a relatively Lafge diameter portién or
ead 16a facing end l2a of the water tube 12, that relatively-
large diameter end portion l6a bearing an elongated slot 22
which projects axially inwardly from the end face 16b and
which terminates in a cdircular end portion 22a. The slots
20 and 22 are of equal width and thus end portions ZOa and 22a
are of the same radius. The portion 16a of the end cap 16
is of a diameter which is just slightly laxgerfthan the diameter
of the water tube 12, sﬁch that the water tube 12 télgscopingly
fits within the enlarged diameter section 16a of the end cap.
The particular construction of the end cap 16 as shown includes
a reduced diameter portion 1l6c joined by an ;ntegral tapexred
portion 16a, the smaller diameter portion l6c sealably receiving
and partially carf;ing an.end cap extension tube portion 24
which is swaged at 26 so as to assist in its being coupled to
heater water supply hose 32, which heater water supply Bose
is severed intermediate its ends to permit the connection of
the fuel preheater assembly 10 interposcd between the engirne
radiator or engine block 34 and the autowotive heater 38
servicing the passenger compartment of the vehicle. Alternatively,
the end cap pay be of one piece construction 2Figure 4), such
that tube 24 1is simply an extension of the smaller dizmeter
portion of the cnd cap. As shown a weld 28 insures a high

fnteerity seal between the elements making up end cap 16.
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The assembly 1; simplified 5ut prom;tes a high in;egrity,
high strength connection betweeﬁ end cép 16, water tube 12 and
the fuel line tube 14. The curved portion l4c of the fuel line
14 projects through a hole defined by slots 20 and 22 when"
the end cap 16 1is telescopingly joined such that the larger
dlameter portion 1l6a receivesfthe end 12a of thé water tube 12.
Appropriately, solder or other water tight bonding material 30
is employed to mechanically Bond and seal the tubes 12 and 14
and the end caps 16 together and to prevent the escape of water
about the periphery of the fuel line tube 14 where it projects
through the opening defined by slots 20 and 22 of the water

tube 12 and end cap 16 at both ends of the fuel preheater

assembly 10.

Reference to Figures &‘and 5 11lustrates a second
enmbodlment of the fuel preheater assembiy f&réﬁné a principal.
aspece of the present invention. Like elements are provid.d
w;;h like numerical designations. In this case, the fuel
preheatéf assembly, indicated generally at 10', comﬁrises a
modified water tube as indicafed generally at 12', which bears
a fuel line tube or piﬁe as at 14' and employs, in thié case,
a single end cap ﬁs at 17', all of the elements being modified
slightly from similarly employed elements in the embodiment .
of Figures 1, 2 and 3. The water tube 12', although being of
the same diameter as tube 12hin the embodiment of Figure 2,
has at the end opposite that bearing gnd‘cap 16', a reduced
dianeter portion 12'c whiclhi 1s integral with the main portion

or body of the water tube by way of a2 flared or tapered portilcen

12'b, portion 12'¢c including a swaging at 26' in sinmilar manner

"to the swaged portlon 26 of the end cap 16 in the previously

described embodiment. This permits the assembly to be
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éonﬁectéd to a water hose of the same dlameter as that
-employed 3in this embodimenf.

As may be seen in Figure 5, the principal difference is
the formatilon of two diametrically opposite slots 20 within
end 12a' of the water tube 12, that is, the slots are 180°
circunferentially from each other, as best seeﬁ in Tigure 4.
Similarly, end cap 16' is unitary in form and is simply cold
molded or otherwise into a larger diameter portion 16'a; a .
smaller diamatcr portion 16'c joined by an integral tapered
portion 16'b, and in similar fashion, the portion 16'c is
swaged as at 25 identical to that of the reduced di;meter portion
of the water pipe and corresponding to swage 26 of the end cap |
16 in the embodiment of Figures 1, 2 and 3. Additionally, the
large diameter pbrtion 16'c of end cap l§' bears.a pair of |
diametrically opposite slots 22 in alignment with slots 20 of
the water tube 12'a.

The third variation lles in the configuration given to the
fuel line tube 14'. This tube lﬁ' is bent into a modified =
Y configuration, -that is, at its center 14'b it is bent back
upon itself, forming 180° turn and providing two elongated
ﬁortions 14'd which exténd the major length of tﬁe water tube
12' with ends 1l4'a projecting outwardly through an opening
defined by the éligned slots 20 and 22 on opposite sides of the
assembly, the projeétion of gﬂc fuel 1iﬁe tube ends through
the opening provided thereby being fagilitated b& an S-bend
given to the tube within the area l4'e as shown, Figure 4.

The fuel linec tube 14' is swvaged at its ends 18 in the same

manner as the prior described embodiment.

.

1 SN
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Appropriately, a séalable'bond is effecged between end
cap 16', water tube 12', and fuel line tube 14°', by solder or
other apprbpriate material,_as at 30, in the same manner as the
previously described embodiment. 1In this case, fo: a slightly
shorter leﬁgth wvater tﬁbe; there 1s an extended hea. tran. “er
surface area aqd path between the water :raversing the interior
of the water tube and tﬁe fuel line tube 14'., Connections
are made in essentially ;hé same manner as the embodiment of
Figures 1, 2 and 3.

In that regard, reference to Figure 1 shows a preferred
fvel prehecater systen cmployiﬁg the fuel of preheater aésembly
of the present inventlon in the form illustrated in Figures 2
and 3, the preheater assemﬁly 10 being incorporated within a

supply heater hose Indicated generally at 32. -~ The fuel preheater

10 is employed,by‘incorporating 1t within a Supply heater hose

32 which connects at one end 32a to a vehicle engine fadiator
or éﬁgine block, as at 34, by way of a conventional fitting 36,
vhile the opposite end 32b qf the supply heater hose connects
to ﬁhe passenger_qompartmeht heater, indicatéd generally at 38,‘
via a conﬁection or fitting 40. A fuel line 42 leading from
the. fuel punp connects via ?itting or connection 44 to oné end
l14a of the fuel line tube 14, the projecting fuel line tube
end l4a at the opposite end of'that assembly 10 connects via
fitcting 46 to the carburetorufuel inlet hose 43. Hose‘43
connects to carburctor 45 borne by z2n engine (not shown) beneath
an alr intake 48,
. .

Conventionally, the heater 38 bears a second hose, this

being a heater water return lose 50, one end of which counnects

to the heater 38 via fitting 52. Ordinarily, that hose 50
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connects direcctly to the radiator or engine block 34 via
fitting 53. However, in this case, hose 50 is severed, bears
a tee 54, one portion of which at 54a is éonnected to a bypass
hose 56, whlle a second portion 54b connects the two portions
of the heater water return hose Sb to each other. The bypass
hose 56 connects at its opposite end through a second tee,
indicated generally at 58, to the heater water suppiy hose

32 Intermediate of 1ts coﬁnection to the fuel preheater assembly
10-and heater 38. The heater wéter return hose 50 carries a
conventilonal manpally or theimostatically operated valve
indicated generally at 50 for regulating the flow of hct water

from radiator or englne 'block 34 to heater 38. The present

" invention involves the utilization of a second manually operated

valve indicated gene?ally at 62 which may be similarly constructed

to valve 60 within the bypass hose 56, the valve 62 including.

an actuating arm 62a and connecting via an operator wire 64

to a pull knob (not shown) or the like within the vehicle

passenger compartment and which may be mounted to a dashboard,

for.instanée. The bfpaﬁs valve 62 may be opened in the sunmmer
fime wheﬁ the heater control yalve 60 is closed to pernit hot
water circulation through water tube 12 of the fuel preheater.
assembly 10 via heager water supply hose 32, bypasslhose 56
and the portion of the heaterx water return hose 50 from tee S&
back to the radiator or engine block 34.

Hhiie.heater control valva 60 is part of thé original
equipment, the prescecnce of the bypass valve 62 within the
bypass hose 56 allows the fuel preheater to wo;k wilth the

heater "off". If percolation occurs on a superhot day, an




26
in-line electric shut off valve may be ihser;ed in ghe fuel
line 1if necessary which would function to shut off fuel when
1gnition is "off", | .

While the invention has beén partiéularly shown and
described with referenge to preferred embodimenfs thereof,
it will be understood by those skilled in the. art that the
foregolng and other changes in form and details may be made
therein without depavting from the spirit and scope of.the

invention.

-
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WHAT IS CLAIMED 1IS:

1. An improved, simplificd prehcater assembly for
preheating fuel for an internzal cémbustioﬁ engine driven
automobile, said automobile including a vehicle passeﬁgcr
§Ompartment heated by engine cooclant water circulate& there-

through via a heater hose, sald assembly comprising:

a relatively large diameter preheater water tube

connected at 1ts ends between portlions of said heater .hose,

a relétively small diameter fuel line tube,
at least one end cap, said end cap being
telescopingly joined to an end of said relatively laxge
diameter water tube,( - .
allgnable slots within the telescoping ends of
said'waﬁer tube and said end cap, said siéts béipg of a width
slightly larger than the diameter of said fuel line tube,
sald fuel line tube being éafried within said
lg;geudiameter water tube and having an end‘proﬁécting thréugh
an opening definedﬂby said alignable slots, and _ -~
meéns for sealingly bonding saié end cap, said
water tﬁbe and said fuel line tube together wherg said fuei
liné tube passes fhrough said aligned slqt opening.
2. The.assembly as cldimed in claim 1, wherei# said fuei
line tube is bent back.upon itself and into an essentially Y-
shaped configuration including clongated portion running generally
the length of said large diameter watér tubg, apd whrein aliéned
slots within sz2id water tube and end cap are formed at diametrically

opposite locations thereln such that both ends of said fuel line

tube project through respective slofs on opposite sildes of the

assembly at a given_end of said water tube.
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3. A fuecl preheater system for an automotive vehicle

or the like, said vehicle including:

an intcrnal combustion engine radiator,

a coolant water borne by sald engine radiator
for cooling sald engine and being warmed during cngine operation,

a carburctor for sald engire,

a fuel line leading to said carburecter,

‘a vehicle passenger conpartment heater,

a heater water supply hesc leading from said
vehtele engine to sald heater for supplying hot water to said
henter,

a heatcer water return hose connccted toAsaid heater

adiator for returning hot water from said Leater,

hnd

asd o e ’.d
a fuel preheater assewmbly operatilvely connected

withdn sald heater water supply hose and dincluding a relatively

Ya; 0 dlaneter water tube connceted at respective ends to

osttonn of wald heatex water supply ﬁose intermediate of said
Veater and sald englane, sald relatively large diameter water
tathae heartung a oamaller dlameter fuel line tube, said fuei line
tuthe Lelag operatively coanccted wilithin sald fuel line 1._ading
T omaftd! var&nrviuf for preheating tuel carried thereby,

A bypasa hose connected to sald water heater supply
tue betweern sald Tuel prehieater agasenbly and said heater and
connected At ftra oppasfte cud to wafd heater water return hose,

a heater cun;rol valve within sald heatoer vater
return hone gpstrean of the connection s wald hynass hese, and

3 bypacs houe coatrel vadse wirhin sald bypaus hose,

»e

such thot duving wavs w-2thed whey said heater is

shut off, opening of said bypass valve U=:inlts continuous hot

o S
wvater circulation throush sald {fucl predicater assenbly to

Insure preheating of said fael leadliag to satld carburetor

T D

AV e
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; ;“\s a below named inventor, Thereby declare that my residence, post office address and citizenship arcas
stated below next to my name; that I verily believe Tam the original, first and sole inventor (ilorly onc name is
listed below) or a joint inventor (if plural inventors are named below) of the invention entitled:
STMPLIFIED FUEL PREHEATER ASSEMBLY FOR AUTOMOTIVE USE AND FUEL
PREHEATING SYSTEM EMPLOYING TIE SAME

which is described and claimed in:

] the attached application O application Serial No. | filed
(for original application) (for declaration not accompanying epplication);

that I do not know and do not believe the same was ever known or used in the United States of America before
my or our invention thercof, or patented or described in any printed publication in any country before my or
our invention thereof or more than onc year prior to this application, that the same was not in public use or on
‘sale in the United States of America more than one year prior to this application, that the inveatian has not
been paiented or made Jhe subject ol an inventor’s certificate issued before the date of this application in any
country foreign to the United States of America on an application filed by me or my lcgal representatives or
assigns more than twelve months prior to this application, that I acknowledge my duty to disclose information
of which I am aware which is material to the examination of this application, and that no application for
patent or inventor's certificate on this invention has been filed in any country foreign to the United States of
America prior to this application by me ov my legal representatives or assigns, cxcept as {ollows:

None

I hereby appoint Richard C. Sughrue, Reg. No. 16,866, G. Franklin Rothwell, Reg. No. 18,125, John H. Mion,
Reg. No. 18,879, Donald E. Zinn, Reg. No. 19,046, Thomas J. Macpeak, Reg. No. 19,292, Robert J. Seas, Ir., Reg.
No. 21,092, Darryl Mexic, Reg. No. 23,063, Robert V. Sloun, Reg. No. 22,775, Peter D. Olexy, Reg. No. 24,513, J.
Frank Osha, Reg. No. 24,625, Waddell A. Biggart, Reg. No. 24,861, Robert G. McMorrow, Reg. No. 19,093, Louis
Gubinsky, Reg. No. 24,835, and Neil B. Siegel, Reg. No. 25,200, my attorneys to prosecute this application and to
transact all business in the Patent and Trademark Office connected therewith, and request that all
correspondence about the application be addressed to SUGHRUE, ROTHWELL, MION, ZINN AND MACPEAK,
1776 K Street, N.W., Washington, D.C. 20006.

I hereby declare that all statements made herein ol my own knowledge are true and that all statements
made on information and belief are believed to be true; and further that these statements were made with the
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both,
under Section 1001 of Title 18 of the United States Code and that such willful {alse statements may jeopardize
the validity of the application or any patent issued thercon.

*First Inventor

D )/(’,5'.1;.. 26 /?/B_"’ Michael M. Greer
ate : - L
7

First/Qnme / MiddlfId it;}al Last Name
i ' y A S _./
Residence Mexrlin, Oregon Signatiire .‘f’u&.mf:.«:s-s};:«.iﬁlvft,_“ ._\‘,,-.‘-Vf'.'.ﬁ/:

_ Post Office Address P. 0. BRox 415
Citizeaship United States Merlin, Oregon 97532
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Desidence — Signature -
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NOT ONLY YOUR DRIVING COSTS, BUT-;.:
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'ALTERATION 'OF YOUR 'CAR'S

SISTEM. MAY AFFECT EXRAUST
EMISSIONS. - CONSULT:.YOUR " STATE:
€ LOCAL .EMISSION . CONTROL:. LAV,
BEFORE ALTER\NG_YOUR CAR:

TWO OLD WIVES Tﬁl&i |

ABOUT MILEAGE

TALE ONE * THE 100 MRG. CANADIAN (ARBURETOR
WHOSE PATENTS WERE BOUGHT UP BY THE
OlL COMPANIES.

LIKE A PERPETUAL MOTION thu\r,
- THIS MYTH SURFACES EVERY TIME GAS
PRICES SOAR, OR EVERY 11 YEARS,
\WICHEVER COMES FIRST/ TRUTH -
" | 1S, FEDERAL LAV PROHIBITS WITH-
- | OLDING A PATENT ..."FOR THE PLB-
" LIC GOOD.., AND ANYONE CAN GET A
COPY OF ANY PATENT FOR A FEW CENTS.
AND LIKE IT OR NOT, THE INTERNAL
~_COMBUSTION ENGINE USES FUEL AND
AR IN'A RATIO OF 120R 1310 1 (BY
Sk VOLUME), SO ITS ENGINE SIZE -THAT
=/ TELLS YOU ABOLT HOW MUCH FUEL A
- CAR WILL USE, OTHER FACTORS (2R
RATIO, IVEIGHT, CRIVING HABITS, ETC)
BEING THE SAME.

- TALE ™V I KNE\Y A GUY ONCE WHO GOT 100 M. PG

IN A FORD!

© LE MIGHT HAVE. SOME PEOFLE.
" .. HAVE DONE EVEN BETIER! BUTI

% . " DOUBT YOULD CARE MUCH FORTHE

- TECHNIQUE—HERE'S HOV IT'S DONE*

SEART THE CAR AND IMMEDIATELY
ACCELERATE — FULL THROTILE ~TO
35 M.PH, SVITCH OFF THE ENGINE
AD COAST TO A STOP REPEAT
THIS PROCESS 'TIL YOU CAN'T STAND

. ITANY LONGER.

MOST PEOPLE USING THIS METHOD
FOR A FULL TANK QF GAS HAVEAN -
UNCONTROLLABLE TWITCH FOR A
FEWV YEARS.




. SOME BUCKS. IF NOT, IT'S TIME

GETTING THE MOST MILEAGE
FROM YOUR CURRENT €AR

IF YOUR AUTOMOTIVE DREAM HAS TURNED
INTO A GAS ~-EATING NIGHTMARE. BUT YOU
CANT QUITE AFFORD A NEW ELONOMY JOB,
TAKE HEART! THERE ARE SOME THINGS
YOU CAN DO TO GIVE THE OLD WARHORSE
A MORE ELONOMICAL OUTLOOK ON LIFE!

 GET IT BACH TO NORMAL

YOUR CAR ORIGINALLY MADE FAIRLY DE-
CENT GAS MILEAGE, ESPECIALLY CONSID-
ERING [TS SIZE AND EQUIPMENT, AND THE
PRICE OF GAS THEN. NO\V, BEFORE YOU
ASK IT TO PLAY ECONOMY_RUN CHAMR

© YOU'VE GOT TO SEE THAT ITS ALMOST

" AS GOOD AS NEW—AT LEAST MECHAN-

- ICALLY.
IF YOU CAN DO-IT YOURSELF, YOULL AE

.. FORMR. BEST\VRENCH

 USUALLY PROVIDE BETTER ;/_»;,@,\g%

- MILEAGE THAN HIGH PER- | [p S-=ige
. FORMANCE LNITS. ENGINE A\sﬂw@
. BALANCING, IF THE ENGINE —

EE ~NFT) 1IN
REGULAR TUNEUPS
TS A SAD COMMENTARY ON BOTH THE AMERICAN
CAR OWNER AND THE AMERICAN BUREAUCRACY,
BUT REGULAR TUNE-UPS COULD SAVE FAR MORE GAS
THAN THE MOSTLY IGNORED 55 MPH SPEED umr/
A NEW SET OF PLUGS, FOINTS, CONDENSER, AN
YES, A NEW SET OF SPARK PLUG \IRES, \VJLL DO -
WONDERS FOR THE OLD BUS. '

MAKE SURE THE IGNITION TIMING AND CARB
ILE MIXTURE GET SET RIGHT, TOD, FIGURE. T0 00
THIS TUNE-UP JOB EVERY 610,000 MILES.

FITER CHANGES

o TS B Bl R AR B0
/ .
%7‘\%\0//,, MILES OR SOONER IF IT NEEDS IT. HOLD IT UP
L TO.THE _LIGHT. CHANGE IT IF_YOU CANT SEE
LIGHT THROUGH 75% CF [T/

A PARTLY CLOGGED FUEL FILTER IS HARD ON THE
FUEL FUMP, CAN CAUSE UNEVEN ENGINE RUNNING
AND A WIDER THROTTLE OPENING, WASTING FUEL.
CHANGE IT EVERY 6000 MILES.

! - A PLUGGED OIL FILTER LETS DIRT CIRCULATE
THROUGH THE ENGINE, ACCELERATING \WEAR, AND
REDUCING EFFICIENCY. CHANGE EVERY 2000 M!.

mmm@ ENGINE SUﬁGE?W

IN MOST CASES, CHANGES OF
MANIFOLDS, CAMSHAFTS, HEAD-
ERS, AND PISTONS ARE FOR
PERFORMANCE-NOT ECONOMY,

YOUR STOCK PARTS \ILL \

|.
(L’mg —

I3 AFART FOR OVERHAUL,
WILL IMPROVE MILEAGE /
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" LIGHTER WEIGHT == LESS ENERGY

“d . GIVE THE REST TO GOODWILL.

6-;
.ﬁi’ GRMENT=F

RONT

GET THE FRONT END ALIGNED ABOUT EVERY

© MONTHS, OR MORE OFTEN IF YOUR TIRES .

ARE \VEARING UNEVENLY. AN OUT-OF-WHACK
FRONT END EATS UP TIRES, TAKES MORE
GAS, AND CAN BE DANGEROUS.

mi@ﬁmﬁﬁ‘?ﬂﬁﬁﬁﬁ

IF YOUR CAR HAS INDEPENDENT REAR
SUSPENSION, IT NEEDS CHECKING FOR THE
SAME REASONS THE FRONT NEEDS IT. IF
YOU DONT KNOW \WIATS BACK THERE ON
YOUR (AR, ASK AN EXPERIENCED MECHANIC,
AND NOT THE GAS PUMP JOCKEY!

TIRE BALARCE &
SHOCH ABSORBERS

CHECK TIRE BALANCE ANY TIME

YOU FEEL A VIBRATION IN THE

STEERING, OR IF YOU SEE "CUPPING
" AT THE TIRE TREAD EDGES.

AL TIMES TO CHECK THE SHOCKS.
\HEN YOU STOP PUSHING ON THE
FENDER, IT SHOULD GO DOWN, THEN
BOUNCE UP. THEN STOP. MORE BOUNCE
THAN 'IHAT AND THE SHOCKS ARE BD.

LEAVE V@ijﬁ 3U{°§H ar H@mﬁ

USED TD-RUN YOUR CAR. TAKE
EVERYTHING OUT, AND JUST PUT
BACK THE SPARE TIRE, JACK, AND
SOME TOOLS.

PUSH DOWN ON THE FENDER SEVER-

aRteler

FCRARAI e BBy 3= ) IR T,
REMOVE TrhE RACH
BESIDES BEING NOISY AND UGLY, YOUR ROOF (OR SKI)
RACK CAN COST YOU UP To FIVE M.P6/  LEAVE

THAT FUEL SUCKER IN THE GARAGE "XCEP!' \VHEN
YOU NEED IT!

SMOGYH DRIVING

YOUR OWN POOR DRIVING HABITS CAN COSTYOU 5
OR 6 MPG! JACKRABBIT STARTS EAT GAS AT AN

ALARMING RATE, \VATCH TRAFFIC SIGNALS AHEAD
AND ADJUST YOUR SPEED To HIT THEM ON GREEN.
ON THE HIGHWAY, DRIVE AT AN EVEN SFEED, ON
LONG HILLS, GO EASY ON THE. THROTTLE, EVEN IF
YOUR SPEED LROPS OFF A LITILE. USE YOUR
CRUISE CONTROL IF YOU HAVE ONE-IT SAVES GAS.

ﬁ’?@?ﬁmﬁ ARM-UPS

\VARMUP TIME=ZERO M.RG.

/ KEEP THE WARMUP TO 30-L0 SEC-
ONDS (EXCEPT IN SUB-ZERD COLD)

TD CIRCULATE ENGINE OIL THOR-

OUGHLY, THEN DRIVE AWAY. JUST

TAKE IT EASY UNTIL THE CAR WARMS

>N UP AVDIDING HARD ACCELERATION
NIRING THIS PERIOD.

CHECK \VITH YOUR MECHANIC ON THIS ONE.
LSUALLY GASOHOL IS OK, BUT THE ALCOHOL

IN IT DISSOLVES SOME PLASTICS. PLASTIC
FUEL FILTERS, CARBURETOR FLOATS, AND
FUEL VALVES' COULD BE AFFECTED. THESE COULD
BE CHANGED TO METAL BUT MIGHT |LEAVE YoU
Sph2ariney 1 THEY FAIL OUT O THE ROAD.
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GRSOUNE checx vour owner's ManuaL FOR S@@C"ﬁi @i%& ﬁ. @@@Eﬂbgf |

THE TYPE YOUR CAR NEEDS, .
SYNTHETIC OILS CAN IMPROVE MILEAGE
REGULAR- GENERALLY, FOR ENGINES \V[TH COM- BY REDUCING FRICTION BUT rmr;}(LCEﬁéRs
PRESSION RATIOS UPTO 8701 AND NO 0 START USING OIL WHEN YOU SWITCH TO
CATALYTIC CONVERTER. SYNTHETICS SO THERE GOES YOUR SAV-

PREMIUM-  USUALLY, FOR ENGINES -\VITH OVER 8 INGS.  OIL ADDITIVES ONLY DO SPECIAL

| JOBS-LIKE RAISING OIL VISCOSITY FROM
L RIPRESSION. AND'NO CATAYTIC SAE 30 TO SAE 40, IN THAT CASE 00

e 8?3%%%5%%3%?8%40%
" NO-LEAD- "FOR CARS \VITH CATALYTIC CONVERTERS. - J
NO-LEA - USE OF LEADED FUELS \VILL -RUIN THE ..

R R

CONVERTER IN THESE. CARS! -

Ca et

AR RIGE PNy

D ABOUT TESTING...
YOU PUT ON A FUEL SAVER, YOUR CAR RUNS GREAT.
MUST BE MAKING MORE GAS MILEAGE, TOO—-RIGHT?
MAYBE, BUT HOW £O YOU KNOW? YOUVE GOT 10
TEST IT/_ HERE'S_HOW:

FILL THE TANK TO THE VERY TOP DRIVE AT LEGAL %
SPEEDS ON A PREDETERMINED LOOP~75 T 100 MIES §
=THEN_ FILL UP AGAIN AT THE SAME STATION. DIVIDE . §
GALLONS USED INTO MILES DRIVEN TO GET THE
M.P.G. FIGURE. \RITE IT DOWN !

NOW, EACH TIME YOU ADD A GADGET, REPEAT THIS
PROCESS. \VAS MILEAGE BETTER? WORSE? HOIV

%  DID THE CAR RUN? WHAT COLOR WAS THE EXHALST
8 . PIPE (SEE BELOWV)?

THIS IS THE METHOD | USED IN' OVER 24,000 MILES
OF TESTING BEFORE THIS BOOK \WAS \VRITTEN.
THE DRILL IS NO FUN, BUT IT SURE TELLS YOU
\WHICH DEVICE WORKS AND \WHICH 1S JUNK!

N

LRI T
v .
Lal it A IR

‘ Y& THIS FUEL COSTS LESS PER GALLON
pﬁ@@ﬂﬁ THAN GASOLINE BUT MILEAGE IS USU-
ALLY LESS. THE REAL KILLER IS THE

e QOST OF THE PROPANE. KIT—AT-

S 1000-$150B0 .. it

B /
TURBOCHARGING
THIS IS A PERFORMANCE PRODUCER ¢
AND NOT A MILEAGE IMPROVER, IN 3
MOST ALL CASES. EXPENSIVE ($1500- €~ 2=
$2000) AFTER MARKET KITS ARE  —_Jdll777 S3SSeis |
AVAILABLE FDR A VARIETY OF CARS 7} ] R

e 0t e S S et et e+ 2 At oot ot < o e

BUT EVEN IF YOUR ENGINE IS IN
A1 SHAPE, YOU COULD DESTROY
T IN A MATIER OF SECONDS IF S A&y (78
FUEL MIXTURE OR A KNOCK SEN- o Rl s S

- SOR GOT CUT OF \VHACK! ¥ NS RN

'PUEL ADDITIVES WSy
PUE - ﬁmﬁ;z& ARE NEARLY \VORTHLESS EXCEPT
) T0 DO A SPECIAL JOB, LIKE. ABSORB .

MOISTURE FROM A BAD TANK OF GAS.

AS FAR AS PRODUCING MORE GAS
MILEAGE — FORGET [T/ TOO LEAN=-YOU COULD BURN SOME
- , ‘ VALVES, DARK TAN OR GREY 1S T0O
S ' RICH-YOURE WASTING GAS! CHECK. IT OFTEN/

K
U o

CAUTIONI

CHECK YOUR CARS EXHALST PIPE(S)
- FOR COLOR DURING TESTING. LIGHT
GREY OR TAN IS GREAT. WHITE IS

A e o et e

- S¢



. SILK \WWARNING FLAG

10
PEARLESS PREDDVS PANTASTIC ? UEL SAVIN

A FRIEND OF MINE IS A GAS SAVER GADGET FREAK. HES TRIED
EVERY DEVICE EVER-OFFERED TO CUT CONSUMPTION, MOST OF
WHICH DIDN'T WORK. SOME TOOK MORE GAS AND A COURLE WERE
PLAIN DISASTER FOR FREDDY'S ENGINE! THE WATCHWVORD FOR YOU
SHOULD BE CLEAR,EVEN \WRITTEN IN LATIN CAVD\T EMPTOR -
“LET THE BUYER BEWARE /"

[

STREAMLINED HEADREST-
REDICES TRAG .

HIGH ENERLGY 10N
COLLECTORZ RUNS
MOLECULIZER (N

FREDDYS HELMET.

IN GO-FAST ORANGE.

STREAMUNED HMELMET-

\ REDUCES bRag.
é -\-\;QC_,QQ\( l -/ | STReamMLNED, cROSS~
, - © POLARIZED, LW DRAG
: —— suuc.c.ks:;s._

REAR SPOILER. DAM -
CORREXCTS AIR FLOW

i1

!l"'l

FOURY

OTHER MILEAGE MAKERS, OUT OF SIGHT IN THE cA=Z2-
® EIVE SPEED GIARTL., @ VENTED Disc BRAKES.
@ TWO SFeEeD eEA2 END. @ FIBEBELASS FENDERS.
@ SPALT SANER SPARE. © FIBECSLASS BUMPEES. )
@ MAGNESIUM \VHEELS. @ A2, HYCRAULIC SUSFENSION.

@ CONW MAGNETS ON GAS HCSE,
STREAMLINED MIRRORS . @ PCV "REGULATORY VALVE,
CUT WIND DRAG AND

DeN'T VIBRATE. _
VACUUA GALGE -
TO TELL BEST
THESTNLE SETTING.

AR Cocol =D coit-
FOR AlLorHel.

FUEL FO\W METER
TELLS RATE OF USE
AT ANY TIME.

'RAMMER. AIR
INDUCTION HORN -~
FoR coLD AR €
BU& INTAKE,

HIGH RISE BLOCK

REDLE DRAG. UNDER CARB.
\ WATER WJECTOR.
“:Z < \ AIR DEFLECTCR -
\ Vo KEEFS BUSS OFF
\ THE WINLGHELD

AND FREVDYS
GLASSES.

oo

EXHAUST

SUPER TURBOLATOR
HUB CAPS \WITR AUTO -
MATIC \WVHEEL BALALCEES,

RADIAL PLY TIRES -
CUIT ROLLING RE~
SISTARCE, AID MILEASE. -
(oNE S1Z& LAGGER

. THAN STECK).

FEED |ONIZER CHAMB~ REDUCES TURBU -
ERR ON FRONT ¥ENCER
THA™ MAKES FUEL MOL- .
ECULES MORE L INEARLY )

o LiQuID.

. THW CUITING
WIND DRAG.

TONNEAU COVER-
LENCE IN COCEPIT,

-rc.zz/m !

FRONT SFOILER DAM~
REDLCG‘S AlR tzm
She-s SR skl A g §

: N 2

' FREDDY'S CAR IS PRETIV CRALY. §
' BUT HE FOUND THAT SOME OF §
L THE DEVICES DO WORK. I'L ;
SHOW YOoU A FEW ON TH i

FOLLOWING PAGES.... ;

AUKILIARY SPEEDO
DRIVE - GIVES ABsO-
LUTELY ACLURATE
OCCHETER READINGS
FOR MILEAGE CHELKLS.

. .
S T R i L S AR s

MOLECULIFAQ -

W
(<)}
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DOITVOURSELR

| FUEL SAVING DEUICES
THAT WORHED £#OR mel
L TRIED MANY DEVICES AND GADGETS IN OVER 24,000 §
MILES OF TEDIOUS, EXPENSIVE. TESTING, AND ONLY A 4
FEW SHOWED ANY MILEAGE IMPROVEMENT AT ALL. 3
SOME DECREASED MILEAGE. MOST SIMPLY BID NOTH- &

ING. HERE ARE SOME THAT WORKED, AND YOU (AN &
BUILD THEM INEXPENSIVELY YOURSELF, ‘

# I DO URGE YOU TO USE CAUTION. CAREFULLY CHECK f
§ YOUR MILEAGE (SEF PAGE 9) BEFORE AND AFTER YOU §
i INSTALL A DEVICE. MOST LEAN DOWN THE MIXTURE &
SO CHECK YOUR EXHAUST PIPE CAREFULLY (SEE PRGE %
9)_TO SEE THAT YOU HAVENT GOT IT TOO LEAN, &
THE PISTONS YOU SAVE COULD BE YOUR OWN/

:

RN YR ORI E B OO

ey AN Lhahe s
R AN DN

FUEL PREHEDBTER
- THEORETICALLY, PREHEATED FUEL VAPORIZES
FASTER AND BURNS MORE COMPLETELY AND
- EFFICIENTLY, GIVING BETTER MILEAGE., . -
. THIS DEVICE IS PARTICULARLY EFFECTIVE
IN WINTER MONTHS; UP TD & OR MORE M.PG.
MILEAGE IMPROVEMENT, COSTS LINDER $0.

IT LOOKS SIMPLE AND [T IS, BUT |T WORKS. YOU
CAN GET THE PARTS—COPPER PIECES—AT A PLUMB-
ING SUPPLY STORE AND SOLDER THEM TOGETHER
\WITH A PROPANE TORCH (THEN TEST FOR
LEAKS). ONCE - INSTALLED, THE FLEL COMING
OUT SHOULD BE HOT AS HOT TAP WATER, WITH

A WARMED-UP ENGINE RUNNING AT 2500 RPM.

e e PUEUT

e T o Lt ru-y

| 13
NOTES ON THE PREHEATER® '
DO NOT ATTEMPT TO INSTALL A PREHEATER ;
ON DIESEL, FUEL INJECTION GAS, OR AIR-COOLED o

ENGINES]~ CONSULT A QUALIFIED MECHANIC ]
IF YOU ARE IN DOUBT ABOUT INSTALLATION. | |

BASIC NECESSARY PARTS*

FUEL LINE PrPE ~MATTH
TO THE S/ZE OF FLEL LINE
" YOUR CAR.

IR NEEDED.

et 3 Wi

' 1
- < . » H

w8 "ID 3Ll TEE CENMTER -3/4" 1D, . {
ENDCAP  SLERVE, ABXUT 8"Laws RV V8. SLEEVE  EVD o
1 % 1avs. 6/Low /2 6, lalas. P ;

SLavE R e, o ;
¥ 7/8"To 8" OR 5" 10 %" TEE DEFENING OV YOURGARS HEATERHOSE SIZE. . 4

YV o e

OTHER FORMS OF PREHEATERS: N

YOU MAY WISH TO BUILD
YOUR PREHEATER \VITH A
DIFFERENT SHAPE, HERE
ARE SOME IDEAS, PRE-
HEATERS USE HEATER
\WWATER TO PREHEAT THE
FUEL, IN ALL CASES.

USE ONLY GOOD QUALITY
TUBING, SOLDER, HOSES, |,
CLAMPS, ETC, TO INSTALL
YOUR PREHEATER! IT
PAYS IN THE LONG RUN!

BE SURE TO FLARE THE
ENDS OF THE TUBES
SLIGHTLY SO HOSES STAY ON.
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WHATEVER STYLE YOU DECIDE TO
BUILD, TAKE YOUR TIME, USE
GOOD QUALITY MATERIALS

AND ASSEMBLE IT ALL WITH
CARE. PROPERLY DONE, A

FUEL PREHEATER SHOULD GIVE
A SUBSTANTIAL MILEAGE INCREASE
TO YOUR CAR. REMEMBER, TOD,
TO TEST YOUR MILEAGE BEFORE,
AS \VELL AS AFTER YOU INSTALL
THIS (OR ANY OTHER) DEVICE (SEE P9),

Pt inding —— T —py

~ aiidebinoidrans

i

THE H\W
' /\ v k AT by RIS %5 ' :,'

AR NI, ORI WPt RS

8 HEAT CONTROL VALVES-  COPPER TEE-
- % DoRGINAL. BNE  (MAKE IT YOURELE)

3 PAINT THE UNIT BIACK FOR APPEARANCE.

. Y P mi e T Te. 3 g T ~ -
0 PR NN .

T

HOSES,  LIMNE.

T T Y T L T T T T W

* PLAN YOUR PREHEATER LAYOUT, ASSEMBLE THE PARTS AND
TAKE THEM TO THE CAR TO ARRANGE TEE ANGLES AND
ELBOWS BEFORE SOLDERING (USE PLENTY OF SOLDER).

"~ ALSO PLAN YOUR HOSE LAYOUT IN THE ENGINE. BAY.
YOU SHOULD KEEP THEM AS SHORT AS POSSIBLE

AND AWAY FROM EXHAUST MANIFOLDS AND PIPES.
THIS IS ESPECIALLY IMPORTANT FOR FUEL HOSES!

HEAT CONTROL VALVE ® IS THE ORIGINAL. VALVE ® ALLOWS
= THE PREHEATER TO \WORK \VITH THE HEATER. "OFF"

" NOTEs SOME CARBS HAVE A \WATER HEATED COLLAR,UNDER THEM.

v THEYRE NOT FUEL PRE-HEATERS, BUT OiICKEN WARM-UR CUT §106. -

e - P o = ¢ AT

| 75
AT FRITER GRS A
STOMIZER STREEN

ONCE AGAIN THE THEORY 1S THAT THE SCREEN FRO-

MOTES BEITER ATOMIZATION AND MORE EFFICIENT
FUEL BURNING. 4

SEVERAL FIRMS SELL VERSIONS OF THIS SCREEN
FOR $15-25. YOU CAN MAKE ONE FOR ABOUT $6.

IN SOME CARS, UP T05 M.PG. BETIER GAS MILEAGE
HAS BEEN NOTED. Ll

HEAT (Soraroe

THIS IS A TYPICAL CARBURE-
TOR SETUP. YOUR ATOMIZER
SCREEN GOES IN PALACE OF
THE TOP (1ST) GASKET IF YOUR
CAR HAS NO ISOLATOR. IT
GOES IN PLACE OF GASKET 2
[F IT HAS THE ISOLATOR.

TO MAKE YOUR OWN ATOM-
IZER, GET A PIECE OF #15TO
#25 MESH BRASS OR COPPER
SCREEN (SCREEN WIRE IS 1T,
ROUGHLY THE SIZE OF WINDOW
SCREEN), SANDWICH IT BE-
TWEEN 2 NEW CARB GASKETS,
AND INSTALL, BRASS OR COP _
PER 1S ONLY A TEMPORARY

"TEST FIX', AND M:i:5T BE RE- Q’h

HONE - BUILT
ATOMITER ¢

PLACED SOON .. oTAINLESS !
OR TUNGSTEN . . iL3CREEN. =G —l_:_(j)_nfill
CAUTION-® e )

THE THROTTLE FLATES ON MOST
CARBS SWING OPEN \VELL BEYOND
THE CARB BASE. YOU MAY HAVE

THROTTLES
SCREEN

- TO DISTORT THE SCREEN AS SHOWN

TO CLEAR THE THROTTLE PLATES. OR
YOU COULD EXPERIENCE SOME IN-
TERESTING FUi * :iITLE MOMENTS!

8¢
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ﬂ: _5/‘.'\ -4 FE N\ Y
-GLCOROL INJECTOR
THEORETI& LY, TWO THINGS HAPPEN \VHEN YOU
USE THIS DEVICE. 1) THE COMBINATION OF \ATER
AND ALCOHOL, ADDED TO THE REGULAR FUEL, TENDS
TO MAKE THE CHARGE SLIGHTLY MORE DENSE AND THE
ENGINE MORE EFFICIENT. 2) THE \VATE}%/ALCOHOL
VAPOR IS AN ACTIVE COOLING AGENT IN THE COM-
BUSTION CHAMBER. YOU MUST BE CERTAIN, HOWENER,
THAT ONLY THE VAPOR—NOT THE RAW LIQUID~1S
BEING SUCKED INTO THE ENGINE/

MOST OF THESE PARTS ARE AVAILABLE AT HARDWARE

STORES OR WRECKING YARDS, THE TANK MUST
HAVE A POSITIVE SEALING CAP WITH AN AIR HOSE
é\gféC’HSED:j/;AlﬁVE IS FOR AN AQUARIUM. THE HOSE

f i
g s muumx\‘-“{ K)
4,

fﬁ\\'ﬂ\"\\:} \

OPERATION MIX THE WATER
€ ALCOHOL. FILL TANK 3/4

FULL, LEAVING ROOM_FOR
VAFCR TO FORM. START
ENGINE € LET IT \VARM UR
OPEN_VALVE UNTIL TANK

- SCOLUTION BUBBLES

- STRONGLY. IF ENGINE

1. STUMBLES OR BEGINS TO
. MISS, CLOSE VALVE UN-
TILL ENGINE STABILIZES,

BUBBLING IN TANK MUST
- OCCUR TO PRODUCE VA~
. POR FOR THE ENGINE.

L\k% AN “ﬁ ¢ Hy:
6\ '/ \IﬂAglf}-J-T SECURELY ’ "

IN ENGINE BaY.

CAUTION? USE oNLY
WATER AND ALCOHOL —NO
OTHER FUEL OF ANY KIND—
IN THIS DEVICE!

TEE INTO A VACUUM LINE
IN THE MANIFOLD OR INTO
THE CARB NEAR ITS BASE,
DON'T TEE INTO THE VACU-
UM HOSE(S) THAT GO 10
THE DISTRIBUTOR!

MIX 257% WOCOD ALCOHOL
\WITH 75% CLEAN WATER

" THIS SHOULD INCREASE MILEAGE, FOR BEST RESULTS.

" KEEP COMBLSTION CHAMBERS
. CLEAN, € COST UNDER $5

t
[}

TIRES=SOME DOS & D@ﬂxS

/ @ » CHECK YOUR TIRE PRESSLRES
T * WEEKLY. USE 3-5 FOUNDS
S .. MORE PRESSURE THAN YOUR
OWNERS MANLUAL SUGGESTS.

USE ONE SIZE LARGER TIRE
(EXAMPLE: A G78-14 IN
PLACE OF AN F78-14) BUT
CHECK TO SEE THAT THEY

\\ WONT HIT THE FENDERS.

\ \TIRES CAN GIVE UP TO 2 M.P6.
\ ' INCREASE, BUT CHECK YOUR
/ SPEEDO-IT MAY BE OFF!

s | )SE RADIAL TIRES INSTEAD OF
SN BIAS PLY —RADIALS USE

ﬁ@ﬂ?’ LESS GAS, UP TO 2 MPG.

USE SNOW OR STUDDED 1o (s BUY [ TIRE CAUGE

AND USE IT ONCE A
T;%IERAE?_Y%CEEEP[;[ _\ngjl YT%,EY WEEK ON THE TIRES.
. IT FOR |
ARE. NOTORIOUS GAS \WASTERS. s SHORT TIMET

IN A SHORT TIME’
DRIVE ON OUT-OF-BALANCE
TIRES AND RIMS.

\ el AT
,5 “:"

6¢

I3 1A I D AN

CHANGING TD A SMALLER CARB MAY—OR MAY
NOT— IMPROVE YOUR MILEAGE, MUCH DEPENDS
ON EQUIPMENT (AIR COND, ETC.), DRIVING HABITS,
LOADS YOU CARRY, AND TERRAIN YOU DRIVE IN.
CONSULT AN EXPERIENCED MECHANIC FOR AD-
VICE BEFORE YOU SPEND $125 FOR A CARB,
YOUR PRESENT CARB MAY BE RE-JETTED FOR
LEANER OPERATION AND \VORK BETTER/

L U U—— .
5 Ty ey frrege Ty e e,

oy = e J—— e 37 40 4 wpoywery <7,
R ARSI AN S A LA A R e .




AR O5RY PSRRI "-".\

OTHER SIMPLE DEVICES CAN SOME-
TIMES DO A SURPRISING JCB OF

INCREASING FUEL ECONOMY. DONT
OVERLOOK THESE TIME AND PER-
FORMANCE PROVEN [TEMS/ '

g T LT e ey e Y

msmu A VACUUM GAUGE

» N R L ket YEuF o
D SI R ONE—
———<_ AUTOMOTIVELY SPEAKING—AND IS
THE BEST ADD-ON GALGE YOU
/CAN RLY. WHEN DRIVING, TRY
T0 KEEP THE POINTER READING
AS HIGH AS POSSIBLE. YOULL
FIND IT HELPS YOU DRIVE MORE
ECONOMICALLY. AND SMOOTHER,
T00. COST IS UNDER $15.
USE THE GALIGE TO MONITOR
AND TUNE-UP YOUR ENGINE.
A CHILTON'S OR MOTOR'S RE-
PAIR MANUAL IN YCUR PUBLIC
LIBRARY WILL TELL YU HOV.

ST T L TR T T I T TR

IN SUMMER ROUTE THE INCET EAD ¥
TO THE GRILLE SO THE CARB GETS
COLDER, DENSER OUTSIDE AIR. IN

WINTER, SECURE INLET END
NEAR EXHAUST MANIFOLD TO
HELP PREVENT CARB ICING. THIS . ;
CAN GIVE FUEL SAVINGS UP TO

2 M.‘ . G'
o
[V O <
o OISR R PRty

IR N AN IS T IRCAR QU NI O
'
[}

1 SAVE A MILE. OR TWO PER GALj‘

: 19
*‘!éﬁ()b”ﬁm’ﬁaé bevices

* STRANGELY ENOLIGH, AMERICANS KNO\V
“er VERY LITILE ABOUT AERODYNAMICS —OR :
“:7 PLAIN OLD WIND DRAG —THOUGH IT ISTHE -

U ARGEST ENERGY CONSUMER THE AUTOMO
. BILE FACES.

- THIS IS AN IDEA OF THE FLOW OF AIR ARCUND A
"+ MODERN CAR. NOTE SWIRLS OF AR (TURBU-'-'-V
%7 LENCE—\VHICH PRODUCES DRAG) BEHIND THECAR
___ON THE ROOF SECTION, AND UNDER THE CAR..

. THIS IS THE SOMEO\R\VITH A FROMT SPOILER L
~AND A SMALL REAR DECK SPOILER. THE FRONT - - %
~+ SPOILER REDUCES AIR FLOW UNDER THE CAR, CUT-""
" TING TURBLILENCE, HENCE DRAG. THE REAR SFOILER.
" CORRECTS BUILT-IN ROOFLINE TURBLLENCE. ~

" TEARDROP OUTSIDE. M\RRORS ALSO REDUCE
- DRAG. "SPOILERS ARE THE MOST EFFECTIVE, AND
CAN CUT FUEL CONSUMPTION BY UP To 5 MPG

"Hﬁﬁ?ﬁ CHOHE &OEW %ﬁ@ﬂ

* MOST AUTOMATIC CHOKES STAY ON" .
= T0O LONG, OR STICK, WASTING FUEL. -

" YOU'CAN BUY AN INEYPENSIVE
X MANUAL CHOKE. CONVERSION KIT *

" AT MOST AUTO PARTS STORES. USE
_ THE CHOKE SPARINGLY—QNLY 10+ 55
- START AND TO ACCELERATE DUR- {S¢7:
/ING ENGINE \VARM-UP, AND YOULL .8 '

e v,

,"?
I,'~

-+ LON ON YOUR -CITY DRIVING. (3
; COSTS LESS THAN $0. . el
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BETTER MILEAGE

OVER CARRURETED SO THEY WILL

-~ HAVE ADEQUATE FOWER TO HANDLE
¥ THE OCCASIONAL HEAVY LOAD.
i A LARGE PORTION OF THE
8 TIME THEY ARE DRIVEN LIKE
£ A CAR, LIGHTLY LOADED,
\  AND CAN BENEFIT FROM  dés

- ASMALLER CARB. FOR i
8 ENGINES UP 10 460 S7 =smsmmmr
COBIC INCHES T HAD THE - Rif Sl
REST RESULTS WITH A . PP
CARTER AFB, 400 CFM \ ALHEs
UNIT, THOUGH I TRIED \Mw PN 7
OTHER. BRANDS, TOO, THIS X NaRea)
CFF-THE-SHELF CARB GAVE -
ALMOST 5% IMPROVEMENT ON MY
350 CID 4WD (FROM 10 M.PG. TO 15
MPG) ! RE-JEITING THE ORIGINAL. _ -
CARR GAVE LITTLE OR NO IMPROVE-

E, MOST PICKUPS AND 4WD'S ARE . -

e B e el
R AT LS P

Sl il

MENT.

¢

A
.......
s
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. W‘m“‘i’“"'ﬁf,:}» i :—-\i s B

AN

e b R T e T
Tt it

.
A

COST FOR THIS
- CONVERSION (5
L~ ABOUT $150,
7/ BUT \WITH GAS

. PRICES, THE
EXTRA MILEAGE
" : ' . \ILL PAY FOR
T IN ABOUT 2000 MILES/ AND YOU CAN GET
FURTHER IMPROVEMENT IN MILEAGE BY USING
THE DEVICES SHOWN IN THIS BOOK!

CARTER PROVIDES APPROPRWATE FITTINGS AND
CONNECTIONS SO _THIS AFB 400 CFM MODEL
WILL FIT YOUR ENGINE \WITH VERY LITLE
\WWORK. IT ALSO HAS AN ELECTRIC CHOKE SO
THERE IS NO HOCOK-UP PROBLEM THERE. -

YOUR ENGINE MAY REQUIRE AN ADAPTOR
%STL[.:—E F/QrND ANOTHER GASKET AS SHOWN ON

PERFORMANCE 1S STILL VERY 'GOOD WITH
THIS CARBURETOR AND OVERALL DRIVEABILITY
IS AS GOOD OR BETIER THAN STOCK.

AT CURRENT =

bt pn— oy s o tees e
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the waier a!cohol m;ector

THIS UNIT (SEE PAGE 14) CAN BE USED
WITH JUST CLEAN TAP 'WATER DURING
THE TIME OF YEAR \WHEN YOU DON'T
EXPERIENCE FREEZING TEMPERATURES.

cow magnetls

THESE PLASTIC COATED BAR MAGNETS HAVE
RECEIVED A LOT OF PRESS COVERAGE RE-
CENTLY. ATIACHED TO YOUR CARS FUEL
LINE, THEY SUPPOSEDLY MAKE THE GAS MOL-
ECULES POLARIZE THEMSELVES SO THEY
BURN MORE EFFICIENTLY. SNAKE OIL! 1
TRIED EM_IN_A VARIETY OF CONFIGURA-
TIONS \WITH THE SAME RESULTS: NO IM-
PROVEMENT IN MILEAGE/

some driving tips

YOU CAN AVOID COSTLY TOWING BILLS €
INCONVENIENCE BY MAKING UP A SMALL
SURVIVAL PARTS KIT TO CARRY IN YOUR
VEHICLE, THE KIT SHOULD INCLUDE. FUSES,
FAN BELT(S), SPARK PLUGS, POINTS, RADIATOR
CAELTF{FSPEC}%STAT (€ GASKET), AND A.SPARE

TAKE ALONG A FEW HAND TOOLS, A FIRST
AID KIT, JUMPER CABLES, F—'LARES A FIRE
EXTINGUISHER AND A LARGE FLASHLIGHT.
IN \VINTERTIME A TOW CABLE, TIRE CHAINS
AND A BLANKET SHOULD BE ADDED.

THESE FEW ITEMS SHOULD LET YOU FIX
95% OF YOUR ROAD TROUBLES ON THE SPOT/

PR PICHUPS &

OUJﬂERS

Nl

 BOOK (PAGES 12-18) AND THE TIPS

- SOME FURTHER IMPROVEMENTS IN
- FUEL MILEAGE.

R T S e I I STy

ﬁwD &ki’%“&

mh.._._ .5‘.; ;._L. 4;;‘; XN

SINCE THIS BOOK WENT TO PRESS AN g

ADDITIONAL 5000 MILES OF TESTING
—IN PICKUPS € 4\VD VEHICLES — HAVE
BEEN COMPLETED. LETS FACE IT—THESE
MACHINES GET TERRIBLE GAS MILEAGE—-
ABOUT 10 MPG—~ AND NEED ALL THE
HELP THEY CAN GET/

MANY OF THE DEVICES SHOWN IN THE

(PAGES 4-7) APPLY TO PICKUPS & 4WDS
AS \VELL AS TO CARS, BUT I DID SOME

FURTHER EXPERIMENTATION AND MADE

ID LIKE TO SHARE THESE . RESULTS
WITH YOU BECAUSE THEY CAN
MEAN A LOT LESS FUEL FILL UPS
AT THE 'BIG BUCKS’ GAS STATIONS!

A

B by e 7 o 4 e e g e e amm
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- Typical Installation-¥8:

FUEL A
o, Wlarta o
TOP VIEW - ! o g
© BEFORE PREMEATER, | : T
IS INSTALLED.
HEATER——g | {vo 0 ' '
MEATER \ TTTRIEMTIT: \ Puttp j
‘ FIREWALL ] . RADIATOR
HOT \WATER HOSE
COOk \WATER
TOP VIE\V- 7
AFTER MOUNTING <l
PREHEATER. ; S
HEATER ot
HEATER ﬁtm
CONTROL VALVE !
NEW MANUAL — j\

HEATER, CONTROL VALVE RADIATOR, .

- NOTE AS YOU CAN SEE, IT'S. JUST A MATTER OF
TAPPING INTO THE HEATER MOSES AND THE FLEL HOSE
OR PIPE, AND INSERTING THE COPPER PRE-HEATER. AN
INEXPENSIVE INLINE HEAT CONTROL YALVE (AVAILABLE AT
YOUR LOCAL AUTO PARTS STORE) IS NEEDED TO ALLOW THE
Pé}/{:CE TO FUNCTION WHEN THE HEATER IS TURNED

Ve

‘>'/m.“ FUEL PIPE FITS "'/15
OR /3" IS CAR FUEL §
'HOSE.,

& U g {
SECTION OF OLD HOSE g 3
§ £ SLIP IT OVER HOSE § §
' OR PIPE TO PREVENT § 1

| CHAFING ON SHARP EDGES. § §

vtf 5 WAL Moainalaben S o

PRE HEaTarse,

v —

SAME 5/i FUEL PIPE §
FlTS IMPORT CAR §
FUEL HOSE '

Tgavfzol fris i:cxllmt@n 0 Cylmder.

TOP VIEW-
VALVE COVER
MOLINTING.

HFATER . e y D4 <4
HEATER )/ .

° CONTROL VALVE

FIREWALL-

NEW MANUAL
HEATER CONTROL VALVE

HOT \WATER HOSE
COOL \VATER HOSE .

NOTE:® soME cARS HAVE HEAT CONTROL VALVES
WITH THERMOSTATIC ENHANCEMENT, THAT TYPE IS MUCH
MORE COMPLEX THAN THOSE SHOWN IN THESE SKETCHES
AND ACTUALLY OPENS OR CLOSES THE VALVE MORE OR
LESS THAN THE SELECTED SEITING IN ORDER TO COM-
PENSATE FOR THE .WATER TEMPERATURE CHANGES THAT
OCCUR \VHEN THE ENGINE THERMOSTAT OPENS AND

"CLOSES. THIS COMPLEX TYPE IS EXPENSIVE AND IS ¢
NOT NEEDED 'FOR INSTALLING THE PREHEATER.

| m
IF YOU CUT INTO ANY STEEL §
FUEL PIPES, DE-BURR THE :
OPENINGS AND PUT A SLIGHT
FLARE ON THE ENDS OF THE
PIPE SO THE FUEL HOSES
WON'T SLIP OFF.

ets Yl ’/ 8 IT'S A GOOD IDEA TO HAVE THE
PS5 § COOLING-SYSTEM PRESSURE

TESTED FOR LEAKS AFTER YOU
INSTALL THE PREMEATER.
'ANY REPAIR SHOP OR RADI-
ATOR REPAIR FACILITY CAN
DO THE JOB FOR. YOU, QUICK-
LY AND INEXPENSIVELY.




~ NOTES:

1 mmmu-m

Typ’cml !mm!!atlon 4 Cuhndcr-

TOP VIEW-
VALVE COVER
MOUNTING.

CONTRX, VAWE. .

(MANUAL TYPE)

TOP VIEW -~
FIREWALL
MOUNTING.

TEST YOUR VEHICLE FOR MILEAGE (SEE P9 OF BOOK) BE-
FORE AND AFTER YOU INSTALL THE DEVICE. PLAN YOUR \WORK
AND KEEP THE INSTALLATION AS SIMPLE AS POSSIBLE. CHECK
YOUR VEHICLE'S IGNITION POINTS, TIMING, THERMOSTAT. AND
ALL HOSES BEFORE INSTALLATION, AND ADJUST OR REPLACE

- AS NECESSARY. IN ANY CASE, REPLACE THE FUEL
- HOSES YEARLY.

" . NOUR FUEL PREHEATER CAN, IN MOST CASES, BE MOVED
* FROM ONE VEHICLE TO ANOTHER. CONSULT A QUALIFIED
- HECHANIC IF IN_DOUBT.

REMEMBER-— THIS PREHEATER 15 NOT FOR VANS TRUCKS,

. OR MOTORHOMES, AND CANNCT BE £ USED ON FUEL INJEC"
‘ TlON GAS, DIESEL, OE AlR-COQLED E.NGINES :

LIMITED WARRANTY |

MIKE GREER, INC, WARRANTS THE FUEL PREHEATER AND TWO
COPPER. TEES  FOR WDRKMANSHIP AND MATERALS ONLY, FOR

A PERIOD OF SIX MONTHS FROM TIME OF PURCHASE. THIS
WARRANTY DOES MOT COVER LOSS OF FUEL OR COOLANT OR
DAMAGE TO YoUR VEHICLE IN ANY \WAY, FOR ANY REASCH.

3 3 [rapiatoR
l “LraN
4 .

INSTALLATION * NOTES*

. © USE GOOD QUALITY HOSES
. @ DO THE INSTALLATION WITH _ ___
| © MAKE THE FUEL HOSES AS

. @ KEEP HOSES AWAY FROM FAN

V;,..u.f SO RS WD NS ISLNDINE CEMS PR A S R TEry e 2408 ] = A I B
& ’.a-"-'\c neaif & il YRS RT
8 7% Hiymg ,-'ﬁ‘r‘ 4\"’? ‘qpi"”‘mg%’

'n «“N
BT Sl li gtmi ng-: B 1

Do lt¥ourrelf
: lﬂSTﬂ_uﬂTlQﬂ INSTRUCTIONS

LATEST PREHEATER MODEL FOR
CARS € MINI-PICKUPS:

THIS IS A VERY SIMPLE,YET EFFECTIVE DEVJCE HOWEVER,
THE MODERN AUTOMOBILE 1S NOT! THERE ARE A NUM:
BER OF WAYS TO CONNECT THE PREHEATER INTO THE &
SYSTEM AND THESE PAGES ARE OFFERED AS A GUIDE
FOR THE DO-IT-YOURSELFER. :

IF, AFTER READING THESE INSTRUCTIONS AND LOOKING
SERIOUSLY UNDER THE HOOD OF YCUR CAR OR
MINI-PICKUR YOU STILL CAN'T FIGURE IT OUT,
DON'T START CUTTING HOSES AND HOPING THEY'RE
THE RIGHT ONES — CONSULT A QUALIFIED MECHANIC/

AND CLAMPS
THE ENGINE COOL./

SHORT AS YOU CAN WITHOUT
KINKING THEM,

O u3wydelqy

AND EXHAUST MANIFOLDS.
@ PUT ALL VACUUM HOSES BACK
ON AFTER PREHEATER INSTALLATION,
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Attachment D

December 1, 1980

¥r. Charles T. Towrsend
467 Schoolhouse Creek road
Grants Pass, Gregon 97526

Deoar Mr. Townsend:

Thisz letter is in response to your inquiry of November 20, 1930 regardiaz an
EPA evaluation of a frel pre-heater unit The Envirenmental Protectien Apency

'

is charged by Congresclonal mandate to evaluaste fuel cconemy and emission
control dev;ces. thila the LPA does not actually approve® such devices, it
dozs conduct evaluaticns for the purvose of iLincreasing the cwmson Iﬂo'lrzae in
the avea. For this reasonr, tha outcome of any testing by EPA hecowes public
information. It 1{s this information which way be cited altboush no claims can
be wada that any IZPA fiadings constitute apgrcval" of the device or systen.
Enclosed with this letter is a paciket ef nmaterials which you’w;ll necc to
anply for an EPA evaluation of your device., This packet consists of 1) an
application format, 2) a document entitlad "IPA Rotrofiit and Emissian Control
Device Evaluation Test Folicy'" and 3) a copy of the applicable Foderal Regula-—:
tiors.

In order -for the EPA to conduct an evulu cn of vour device, we must have an
application. Cnce you have rveviewed all the documents in the packer, vou
should . prepare am applicatica in accordance with the guidelires of the
application format. 1If you have not yet conducted the tests we require, we
-can assist in thc developmert of a satisfac tory test plan. '

Cnce we raceive your BD)ILC tion, it v ill be reviewed to deternine if it meets

‘the requirements listed in the formar. If so, you will be advised of our

decision whather or not EPA will perform any confirmatory restinz. Any EPA°.
testing will he’ pertormed at no cest to you and you will be given the opnor—.
tunity to conecur with our test plaa. Once this testing is complete, zn . -

evaluation report will be writtea. If no further testing is required, the 7

report will be written solely on the basis of the test data submitted and our
englneering analysis.
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v

T¢ vouv applicatiow is nor complete, wa will ask you to subnpit furcher infor—
mntion or data. This reguest may require test results which would have to be
obtalnad 2t a laboratory eof your cholce. Such testing would te conducted ar
vour expensz. A list of laboratories vwhich ave known to nave the equi
and pzrzonnel to perform acceptable tests has baen included dn the enc

> 4

! s losged
packat. Unce this test data or otfher g ormati submitoed,
vour applicartiva will be rsconsidered as described in the previeus pavasranh. ’

‘inera a

v several aspects concsrning testiog 3
vould like vo bring to your attention at this :

Mimirum Test Regulrements - Although different types of devices nay
rogquire a rore compli2s test plun, the winimum we require involwes tvo
vahlcles and two tesi sequancas ratr in duplicgre. The vehicles should be
selected rrom thosa 113{2& in Table 1; 4f possidble. - Tach wvohicle is to
he sat to mancfaciursc’s Goie-ns spezeifications for tha basoline testis.
The tests ave c>nouhhnd in a "back-to-back" waneer, once with the wahicle
in baselina conditlon and azain with the Awviecs lastalled with no vehicle
adjius tments betwaen tests., IY dnstallatica of the devicae zlso invelvas
some adjestnwents, e.z. timiog, uel-air mixture, hohe or didle apeed,
anather test sequa2ace with only thase adjustuests should ke inseried

.

T
baztween the f£irst and last. Alzo as 2 mini
consist of a hot—start LA-4 portion (baps 1 and 2) of the Fed"
el

Procedure (FIP) and a Highway Tuesl ULconumy Test (HFET). The dn
these tuests are containsd ia the enclesed packet. Alt

hot-start FTP 1s reyuiced to mwininmize 1t
encouraged to huve tha entire cold-start test
3 )
; !

Y x.
[
G
[€]

D vou
wray wish to koow bouw a2 vwvebicle with your device pexforms over this
official test. As a fisal reguiverent, the personuel of the outgide
latorator vou n2lact should perform every element of vour test plan.

r J 4 =z
y This includes vre-ﬁration of the test wahicle, adjustment of parameters
H 3 14 » .
! i ! )
\ and installation of the device.

. Cost of the Testing - The cest of the minfmun test plan (iws wehicles,™
D -test gaguzaces In duplicate) described above should bte less than -
$2000 per vehicle and less than $4G80 For the total test at any of the )
laboratorias on the list. You will have to contact thew 1nd~71*"a 1w 'té
obtazin their larasat prices. ' L )

Outcome of the Tests - Althonsh it is iupossible to acaurarely predict I
the overall worth of a device from a snall amouat of tavting, we have
established some guidelinas whiicn will belp vou detormine whather the -
test rasults with your device will qualify it for furcherxr evaluation by A
reA. These values harse tezo chosen to assure both of us that a real o .
difference in fuel ccounomy exists aad that we are not ses=ing only the
variabilicy in the results, For a mininum tast plan whiich was conductad

on a fleet of two cars, th2 average inproverent should he at least 3%, ;
Thi lang. the avavsge fucl economy test variasbility ian

this was de terminﬁl us t:
cur laborat: & the improvereat that wonle
i

t e iz
to vield an 332 conf {dence (statistically) that there is any ivnrovarent,
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3

AP

There are,  howevaer, several aspects councerning esting at an outside
laboratory which I would like to bring to your atrte ntmu at this tire:

JA R

.Y

"Minimum Test Requirements - Althoug‘n different types of devices may
require a more complex test plan, the minimum we reguire involves tuo
vehicles and two test so2quences run in duplicate. The vehicles should te
salected from those listed dn Table 1; if possible, Each wvelhicle is to

ke set to rancfacturer's tune-up specifications for the basellne tests.

X6

,&‘r"

o e

The tests are coaducted in a "back-to-D ack" wanuer, once with the vahicle

in baseline coadition and again with the device installed with no vehicle-

g

*

£

&
5
i
;
i

adjustrzents between tests. If installation of the device also inveolves ;
some adjustments, e.g. tilmiang, fuel-air wmixture, choke or idle speed, "5
another test sequ2nce with only these adjustrents should be inserted Q
between the first and last., Also as a miaimenm, the test sequerce shall 'ii.

B
3

N
O

consist of a hot-start LA~4 portion (bags 1 and 2) of the Federal Test

Procedure (FT?) and a lighway Fuel Economy Test (HFET). The details of iz
these tests are contained in the enclosed packet. Although only a &
~hot=start FIP i3 required to wriocimiz the costs to you, you are 5:-,;
encouraged to hava the euntire cold-start test performed since any testing Ef
and evaluation performed by EPA will bhe based on the complete FZP and you i
n2y wish to know how a vehicle with your device performs over thi B
official test. As a final requirement, the personnzl of the outside E
lahoratory you select should perform every element of your test plan. ;f,

This includes preuar“tlo'x of the test wvehicle, adest“eny. of pacameters
and installation of the device.

) RYLIN

4 : 3
Submission of Data -~ Ve require that all test data obtainad from the {%
outside laboratories ia support of your application be submitted to us. L
hH e ] = 1. o ted 1 g 1 3 : .E,'

. 'This includes any results you have which wvere declared void or invalid by S B

. the laboratory. We also ask .that you notify us of the laboratory you CE
have . chosen, when testing is scheduled to begin, vhat tests you have E
decided to conduct, allow us to maintain contact with tha laboratory z

during the course of the testing, and allow the test 1lsbor ratory tof
dlrec..ly answer anj quostionq at any time about the: test ptocram.

~Cost of the Testing ~ The cost of the-minimum test plan (t'.-}o‘vehicles,
two test sequences in. duplicate) described above should. be less than. : -
000 per vehicle® and less than $4000 for the tctal tast at any of the -
laboratories cn the list. lou will have to contact tbem 1nd1vim_a11v to'
obtain their latest prices.

SRR T

Outcome of ths Teats ~ Alchough it 1is impossible to accurately m'odzct.
the overall worth of a device from a small amount of testing, we have
established soma guidelines which will help you determine vhether tre
test results with your device should be considered encouraging. These -
values have been chosen to assure both of us that a real difference in e
fuel economy exdsts and that we are not seelng only the variability in
the results, The table below presents the minimum nuaber of cars that g
¢
]

nzed to be tested for varying degrees of fuel egonomy improveresnt
assuming a typlcal amount of varlaollitj in fuel aconemy measurement.
For=a=minimun_test-plio-vhich-was-conducted-on .a .flgat _of.two ~CaEssothe—

[ i Cr e e wemmen . .
RN © e B e oo ey - - N w e emmp
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avexage Iimprovement should be at least 3%, I1f at least an 8% diffarvence
in averase fuel econuny can be shown, then we would be able to say
stastically at the 20X confidence level that thers 15 a real improvenent.

9

Similaxly, we would ewpect a minimur of 57 improvement for a fleet of 5 -

venicles., Tast results which digplay a siguificaut increass ia enission
levels should be reason for conceran.

Minimum Tuel Ecoaouy Inprovenents versus Size of Test Fleat

Fleat Sice - Averange Improvement Henuired
: oy
Wed
7%

oW N
N
I

N

Once we recelve your applicat 1vn, it will be reviewaed to determine 1€ it maets
the regulrevents listed i the format, If your apsli catlon is not coaplata
w2z will ask you to submit further 4nf

information has been sudrmitiad, ‘your anp
it emets our yveguirements, vou will he ised of our deelsioe whether or wnot
FPA will perform any confirmstory testing. Any IFA testinz will be periormed
at no cust to yvou and you will be gthn the oppormnity to concur with cur
test plan. Once this testing 1s complete, a2p evaluation rvepoxt will he

»
tinn or data. After any nissing
7

o
li atlon 711l be reconsidered and once
vl

JF‘

urittan, If no further testing 1s reguired, the rznort will bte writien solely.
2 o

on the basis of the test data submitted and our enginearing analysis

-

"Desnite the curreat backloyg and increasing number of inquiries regarding fuel
‘geononmy device evaluation 3, the EPA intsuds to process your- application in as
expeditious a manae=r as possible. UWe have astablishaed a goal of tuelve weeks

"Efrom the receist of a complete application to the ammouncezant of our report. .
The attaimment of this objactive requires wery precise scheduling aad we are

depending oa the applicant to respond premptly to any questions or to subnit
janv rzquested <data. Failure to respond 1o a timely mananer willl enduly dalay

§ort

itbdraval_of the application.

3,

T hope the informattion abava and that contained in the enclosad dociments uill o

aid you in the preparation of aa acceptable application for an EPA evaluvation

sthseguent LEPA evaluation. My address 1s ©PA, Motor Venicle Foission
Laborcatory, 2565 Plywouth Roal, Ann Arbor, lichigan, 43105. The telephone
vambher 1s (313) 653-4200, Pleass contact re if you have any questions or

require any further informatilon.

fincerely,

L ]
Merrill V. Rorth, Device Tvaluvation Coordinator
¥

wission Control Technolozy Division

.

nelosnres

\,WGZ/\ |

B D N D e e e T
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@.. process. - Is the extrere case, we may consldar lacl of response as a

off your device. I will be your contact with E2A during this process ard any |
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7.‘.

S

AN

.
£ié
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For a nlnimos test plan uiiich wis cownducted-on a £leet of tuo cavs, the
average Improvement should be at leazst 3%, If at least aun 3% Jiffarence
in average fuel econowny caan bhe shown, thea we would be able to savr R

stastically at the SO0 contidunce lavel tndt thzre 1s a real improvemear,

ha reason fec concern.

Minimum Teel Econowy Inproved

2 N

3 "

4 67

5 5%

1e 4

25 23 )
Cuce we recelve yeur applleatic it i Y viewad ro detevmine if it voots
the reyulremenrs ligizd i ha formal v ¥ application is not cumpliote,
we will ask you & It ; atfon or data. After any missing
information has hean o 3 Y ¢ ation will be reconsidered and once
it meets our regquir ) our declgion whether or not .
EPA will periora a 1 he parformed

At o cost to yo. sporipnity o conoeur wmt‘ our
fa Y

ta2st plan, On';' avaluation rsportc will be
wuritten. If no fur ottt will be viritten solely.
on the hasis of the ;inescing analysis,
Daspite the current backlog and incressing nunker of inquirlies rewsardiaz fuel
aconaay davice evél:ut-ors, the EZ2A intends to process vour awplication in as
expadicious & smamner as possible.  We have extablished a goal of twelve waeks
from the receipt of a cormoplace appli c1ciln to the announcement of cur raport.
The attalnment of this objective requires very precise scheduling ard we axa
depending ‘on the appllcant to rescanl 110mp ly to any aueatio ns. ov to subrit
any reagueste d'd4:a., Failure to respord in a. timely manaer- will unduly delay -~
the process. In the extreme case, Wwe- mav consider lJu. cf respesse as. a . -
;1;#1“~hnl of the application. - o o : o : oo
T hope the iuformation above and that ”Unta‘hﬂd In the enclosed docurments will
a you in the prenaraticn of an acceptabie applization for an EPA evaluation g
of your device. I will he your coatact with EPM durinz this process and any e
subsequent  EPA evaluaticn. My ~ddress  is P&, lMovor Vehicle Emission -
Lahoratory, 2353 Plyreuth Poad, Ann Arborw, tchigen, 43105, The telepheone

1 le e 1€ you have ary guestions or-

Sincerely, o

Parvrill ¥. Kovrh
Tevice LEvaluation Ccordinator
Test and Dvaluation Bruach

. R . £ S RS
Friclosuces - o A¢bL¢<:\ . I L
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Minlaew Test Reguirements = Alcthgugh differeat types of devices =2y
reiuire a more ceaplex test plan, the mininem we reguire involwes two
vehicleag and tvo tes juences n o plicate. The J?ul“lgﬁ should be
gelected from thosez lis:ed in Table 13 : Yach vebicle is ¢
be set to manufzacturer's tune-np specifications for th; bazeline res

(': v
cr
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b
s
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it
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a5
5
[
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rt
by
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The tusts are counducted in a "back-to=-back" menpnav, once with tha vehiclae
in baseline comdition and apain wizh the device instslled with no wehicle
adjustrents between tests If tastallation of the device also involwes
. D
L

thasse tosts are contained A
hot-atart TP d¢ requirsd te wioniziz
anoouraye the entive cnld-s

amd evaluation performed hy EPA will b
nay wish to bnow how <
official test. As a final
laboratory wou solect should

P

e CeSts to vcu, you aTe

This .includes prey
and installacion of cthe device.

Subnissicn of Pata - Ve raquire that all tes
ulside laboratories in suwport of your azplication
This dincludes any results von have which svere decls _ by
, the laboratory. We dlso ashk that vyou notify us cf the laboratory vou
have c¢hosen, when testing is schedoled to bealn, wiern tests wou have
t

| atd

decided to condnet, alliow uvg to walctain contact with the laba
during the coursz © i and allow the tast labhorarory i«
directly answ2i any que sthﬂs at any time a2bout the test prosran,

Cost of the Testing - The cost of the mipimum test plan (two wehicles,
two  test sequences in duplicate) descrihad above should be less than
$2000 per vehicle and la2szs than 24000 for the total test at amy of the )
laboratories on the 1ist. You wlll have to ceuntact ther individually to

o~thiﬁ their latest prices,

come of the Tests - Alchough iz i3 impouesiblo 1t
€ of teat’

th 0f a device £rom a gmall amoun
established some guldelinas which will help youn datemmina
test results with your device should bhe considerzd encouran
) o

sa2n to assurve both of us that a r
T

2xiscs and that we are not sceine onlw
!
93

e at
8 .yin5 degrezs of fuel economy improvecent
assuming a typleal amount of variability iv fuel oconosy peasurement.
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Januaxy 3, 1981

Yr.. Charles T...T xo'dz send T
456 Schoolhouse Cresk Foad
Crants Pass, OB 9752¢§

BDear ¥r. Tovwnsend:

Crn DNecewber 1, 1980, T reccivad a package from yeu contalning your fuel

"Pre~hearer” device. I lemrmediately forwarded to you an application faormat to
ba used in applying for an EPA evaluation of your device, and also enclosed

other documeats explaininyg the EPA tast policy for retrofit devices. Since ve

have not recelved an application Lo:n you, I awm returring your device and
sending you -avothar application format along with assiclated poliecy
docutents. IE vou are still iuterestez‘. in an EPA evalvation, please send us

an application prepared accordingz to the application formar along with any,

test data you have dex.zonatrdting the effectivecsass of your de ice. The
Eavironmantal - Protection Agency 18 charzed by Congressional mandate to
evaluate fuel economy and. emisslon countrel devices. Uhile the EPA does not

actually "approve" such devices, it does conduct evaluations for the purpose

of icncreasing the common lmowledge in the area. Tor this reason, the cutcome.

of any testing by EPA becomes public information. It is this information
which =may be cited although no claims can be wade that any LP‘\  findings
constitute aaproval" of tb_ evicn or system.

Eaclossd with this letter is a packet oE materials which yox w111l need  to
apply for an EFA evaluation of your device. This packet consists of 1) an

application fomat, 2) a document entitled "EPA Retrofit and Emission Control -

Device Evaluation Tcst PolicyY and 3) a copy of the' applicadle Federal
Regulations. . -’ ‘ ' .

Ia order for thke EPA to conduct an evaluation of your device, wa must “xa.re an

application. Once you have reviewed all the docurects ia the packer, you
should prepare an application in accordance with the guldelines of the

application format. A critical part cf the application is the substantiating

test data. The required test results will bave to be obtained at a laboratory
of vour cholce. Such testing would be conducted at your expense. A lisc of
luboratories which are knowa to have the equipment and personnal to perform
acceptable tests hag been included in the enclozed packet., If vou desire, we
-can assiyt in the developrent of a satlsfactocy test plaa., -«

FOTR: THE 1 XORTH1dkz K259 2545 "Lyrouthiziz1/3/31
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Ve would expect a wminimum of 5% improvement for a fleet of 5 vahicles-
(sce table below). Test results which displiay = siznificant Incrouse 1a
»
t

enlssion levels may be rxeason for EPA to requivre rore extemsive tas iny

or to. deny further evaluation.

Submission of Data - We require that all test data obtained £ the
outside latoratorles in support of your application be submitted to us.
This includes any results you have which wers daclared void or invalid by
the laboratory. Ve also ask that you notify us of the laboratory you
have chosen, when testing is scheduled to beglen, vhat testz you have
decided to couduct, 2llows us to maintain contact with the lzboratory
during the course of the testing, and allow the test laboratory  to
directly auswer any questions at any time about the test pr ‘

ry

sopYan,

Despite the current backloz and increasing nunbev of dnquiries regarding fyel
economy device evaluatlons, the EPA {intends to process vour zp
cxpeditious a wanner as possible. e hava establishad a goul
from the receipt of a complete gpplication to the anncuncement of our report.
The actalpment of this cbiective veguires very preclse schedulinz and we are
depending on the applicaat to respend promptly to any questions or to submit
any requested data.. Failurs to respoud in a ¢timaly manner will undely delay

o
iication in as
£

o
of twelve weeks

e
the orocess.. Ia the extreme case, we may consider lack of response as a
withdrawl of the application.

T kope the information above and that containad in the euclosed documents will
aid you in the preparatioa of au ac-~otsble apnlicatien for an EPA evaluation
of your device. I will be your couv ict with EPA during this precess and any
subseguent EPA  evaluation. My address iz EP'A, Motor Vehicle Emission
Laboratory, 2565 Plymcuth RBoad, Ana Arbor, Uichizan, 431C5. The telenhons
nueter is (313) 663~420C. Please contact we if you have any questions or
regulre any further infowmation, '

. L
¥

Sincerely,.“

Mervrill W. Korth, ' . : ' _ . Ve
Device Evaluation Coordinator ;
Emission Centrol Techaology Division

Enclosures

MAE

ECTD: TEB:Korth:cd:X259:2565PymouthRd:12/1/80 -
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¢"fs"*_ Attachment F
5:1‘“3 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
391 k4 h
tﬂ,;’ ANN ARBOR. MICHIGAN 48105
AF .

OFFICE OF

AR, NOISE AMD RADIATION

February 26, 1981

Mr. Charles T. Townsend
400 Schoolhouse Creek Road
Grants Pass, OR 97526

Dear Mr. Townsend:

This is to inform you that we have completed our initial review of your
application for an EPA evaluation of the Greer Fuel Pre-hgauer

The device description as provided, shows great similarity to a fuel.
heater which the EPA has tested; i.e. FuelXpander. The test program
showed no significant effects attributable to that device (copy of report
enclosed). ;

Because the application did not contaiu any data which shows a signifi-
cant impact on fuel - economy and because of the lack of a beneficial
effect attributable to FuelXpander, the EPA caum not schedule confirmatory
testing of the Greer Fuel Pre leater at this time,

The enclosed documents define the testing you must have performed at one
of the laboratories cn the EPA recognized list in order for the EPA to-
proceed with the evaluation based on ;data for tha device. Lacking this
data, the EPA will either have to conclude that the application was
abandoned or extrapolate from the FuelXpander to the Greer Fuel Pre
Heater to complete the application. In either case, the EPA is required
to publish its finding in the FederallReOLSCer.

Please let us know by March 20, 1981 ‘whether or not you will be securing
the appropriate data. We w111 be happ/ to comment on your test plan for
tests at the private lab :

Sincerely,

3
)
k]

®

o lnenion e P T

Merrill W. Korth, Senior Project Hanakpr
Test and Evaluation Branch

Eanclosure

cc. P, Hutchins
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Attaocthieat

Mr. Charles T. Townsend
400 Schoolhouse Creel Poad
Grants Pass, CR 97525

1

. Towmsend:

The Eavirowmmenral Protection Agency 1is charged by Conpesszional wmandate to
evaluate frel econcmy and e toa coatrol devices., Vthile the TFA does not
actually Yaobrova" such devices, it does coaduct evaluaticns for the purpcsse

(B3 8

of increasing cthe comson knovledas dn the zrea. Tor this reason, the vutcene
of anpy testinz by EPA hecomes public ormation, It is this irformatdon

)
which may be elted altinouzh wo cld;vs can be wmade that any EPA fladings

. 111 4 % v
conztitute "approval® of the device or system

Fnclosed with this letter is o packet of matevials vhich you will nced to
apply Ior aama EPA evzluation of you: davice. Tais pdC\Pt cotwists of 1) &
applicazion format, 2) & decument entitled "EPA Retreofit and Im

o

iission Cnn:rol
cable Federol

Uevice Fvaluation Test Policy
Regulatiounas.

and 3)Y a copy f the appli

Tn orxdar for the EPA to cenduct an evu;oatL\o of vour d“V-us. we wust Have‘anfﬂl
application. - €nce you have reviewed all the documents ia the packet, you -
ghould prepave aa applicatilon iun accordance with the guidelinezs of the
application . format, A critical part of the applicacion is the substanttating -
T ;uired. tast resnlers will have to he obtaimed at a
your choica. Such testing would ba conducted at your expense.
ratories which are kaown to have the egquipment and personnel
cceptable tests has baea included in the enclosed packet, TIf you
can asslst in che Leve103me nt of a satisfactory test plan.

-
c2
-
-
ad

£
rt

Orece we receiwe your application, it will de revisved to determine if
tha '°nu4r:ae:ts listod ia the format, IE so, you will be advize? of our .
decision whether or not EPA will perforn any coafirmatory testingz., ~&ny EPAL

Cestkng will ke perforwed ar no cost to you, and vou will ke <iven the

o??o*'unity to concur with our test plan. Cace this testing is complate, an

Lot

cvialatlon rteport will e wuritcen solely on the basis of the zzot ddta;}:
suoritted and our engincecing analysis. co

2l we are,  however, several aspects concerning  testing at =z sutside
Iahoxazozy whitel

) i
h T uvoeld like : R~
ioeld like to brilug to your attenticn a2t this tize:

- L s
yToniniiy




Typ'ml Installation- 4Cuhnd§:r

A |raviator
TOP VIEV- [ZLran
- VALVE COVER r=c
MOUNTING.
EATER, [ ¥
- VALVE Pt
HEATEQ—LP .’1—‘ iy
\VATECR,
PREHEATER:
ARl 53
PREHEA RADWTOR.
TOP VIEW~ -
FIREWALL
MOUNTING. oar
' | wWATER
WATCE
0 *, :‘
_ Sy 01 9L (MoawUAL TYPE)
. L—rec :
- NOTES: |

TEST YOUR VEHICLE FOR MILEAGE (SEE P9 OF BOOK) BE-

FORE AND AFTER YOU INSTALL THE DEVICE. PLAN YOUR \VORK

AND KEEP THE INSTALLATION AS SIMPLE AS POSSIBLE. CHECK
YOUR VEHICLE'S IGNITION POINTS, TIMING, THERMOSTAT AND
ALL HOSES BEFORE INSTALLATION, AND ADJUST OR REPLACE
- AS NECESSARY. IN ANY CASE, REPLACE THE FUEL

. HOSES YEARLY.

- VOUR FUEL PREMEATER CAN, IN MOST CASES, BE MOVED

Y FROM ONE VEHICLE TO ANOTHER. CONSULT A QUALIFIED

-+ MECHANIC IF_IN_DOUBT.
REMEMBER— THIS PREHEATER 15 NOT FOR VANS TRUCKS,

. OR MOTORHOMES, AND CANNCT BE USED ON FUEL INJEC-
" TION GAS, DIESEL, OR AIR-COOLED ENGINES. -

LIMITED \VARRANTY
MIKE GREER, INC, WARRANTS THE FUEL PRENEATER AND TWO

COPPER TEES FOR WORIMANSHIP AND MATERIALS ONLY, FOR

A PERIOD oF SIX MONTHS FROM TIME OF PURCHASE. THIS

WARRANTY DCES MOT COVER LOSS OF FUEL OR COOLANT OR
DAMAGE TO YoUR VEHICLE IN ANY \WAY, FOR ANY REASCN,

9
]

INSTALLATION NOTES~
. © USE GOOD OUALITY HOSES
. © DO THE INSTALLATION WITH
" © MAKE THE FUEL HOSES AS

" @ KEEP HOSES AWAY FROM FAN

PUEL PREHEATER
- DodiYourrelf
3 INSTAUATION INSTRUCTIONS

LATEST PREHEATER MODEL FOR
CARS & MINI-PICKUPS:

THIS IS A VERY SIMPLE,YET EFFECTIVE DE\/ICE HOWEYER,
THE MODERN AUTOMOBILE 1S NOT! THERE ARE A NUM- o
BER OF \WAYS TO CONNECT THE PREHEATER INTO THE =
SYSTEM AND THESE PAGES ARE OFFERED AS A GUIDE
FOR THE DO-IT-YOURSELFER. :

IF, AFTER READING THESE INSTRUCTIONS AND LOOKING
SERIOUSLY UNDER THE HOOD OF YOUR CAR OR
MINI-PICKUR YOU STILL CAN'T FIGURE IT OUT,
DON'T START CUTTING HOSES AND HOPING THEY'RE
THE RIGHT ONES — CONSULT A QUALIFIED MECHANIC/

AND
THE ENGINE COOL/

SHORT AS YOU CAN WITHOUT
KINKING THEM. -

D juawydealy

AND EXHAUST MANIFOLDS.
@ PUT ALL VACUUM HOSES BACK
ON AFTER PREHEATER INSTALLATION.
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Attachment D

December 1, 1980

¥r. Charles T. Towrsend
457 Schoolhouse Creek road
Grants Pass, Gregon 97520

Deoar Mr. Townsend:

Thisz letter is in response to ycur inquiry of lovember 20, 1930 regardiz=z an
EPA evaluaticn of a fuel ‘pre—heater unit. The Environmental Protecticn Apency
is charged by Corgressionul mandate to evaluate fuel econemy and emissioun
control devices. Whila the LPA does mot actually “approve™ such devices, it
dozs conduct evaluaticns for the purcose of increasing the comwon lmovledge in
the area. For this reason, the outcome of any testing by EPA bhecowes public
infomation. It 1is this infomation vhich ray be cited althouzh no claims can
be mada that any EPA findings constitute "appreval® of the device or system.

Fuclosed with this letter is a packet of materials which you will need to
anply for an EPA evaluation of your device. This packet consists of 1) an
application format, 2) 2 document entitled "IPA Rotrofit and Ewmission Control
Nevice Lvaluation Test Folicy" and 3) a copy of the applicable Federal Regula—:
tions. '

In order -for the EPA: to conduct an evaluation of your device, we wmust have an . ..-
application. Cace you have tevliewsed all the documents in the packer, vou
siiould . prepare an applicatica in accordance with the guidelires of the
application format. If you have not yet counducted the tests we require, we
.can assist in the developrent of a satlsfactory test plan. . o -
Cnce we raceive your application, it will be revieued to deternmine if it neets
‘the requirements listed in the format. -If so, you will be advised of our:’
decision whather or not ELPA will periorn any confirmatory testinz. Any EPA:
testing will he performed at no cost to you and you will he given the opporef
tunity to coancur with our test plzan. . Once thi
evaluation report will be written. "If no furthe
report will be writtean solaly oa the basis of the
englneering analysis.

testing is complete, an-
testing 1s required, the  ~°°
est data submitted and our

-
)
{
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T vouvr DPLICdtiOI is wor ecomplete, we will ask you to submit fuvihaer infgr_
mﬁtion or data. This rogueat may require test raaults vhich would have to ba
obtalaed at a laboratory of your cholce. Such testing would he condu ted AT
your expense. A list of laboratories vwhich ave known to nave the equinment
and peysonnel to perform acceptable tests has boen ivncluded du the enclosed
paciat. unce this test data or other misging 1nformation has been sudbmitted,
vour applicariva will be reconsidered as described ia the previews pavagraph,

Thera ar
viould like ro bring to

yol

Mimimun Test Requirements — Although different types of devices nay
rogquire a rore complex test plun, the vinimum we require inwolves tvo
vehlcles zand two test sequances von in deplicare, The venicles should be
selected From thosse listed in Table 1i 1Y possible. - Tach wvehicle is to
be sat to manufactrursrc's thme-nn gpecifizations for the haseline tests.
The tests ave conducted in a Yback-to-buack' rancer, once wlth the vahicle
in baseline condition and azain with the Awvica 1astalled with no vehicle
adjustments betwaen tasts., IY dnstallaticn of the devica zlso involwvas
some adjustrents, e.z. tiwming, fucl-alr wmixturs, chohke or idle apeed,
another test sequence with only these adjustmests should be inserced
batween the f£irst and last. Alszo as a wminioewn, the test sequence shall
consist ef a hot—starc LA-4 portion (bazs 1 and 2) of the Fedaral Test
Proceduxe (FIP) and a iiighway Fuzl Yconumy Test (HFET). . The details of
these tusts are contzinsd ia the enclosed packet. Althoush only a
hot-staret FIP 1s requiced to minimize the costs to you, you are
encouraged to huve the entire cold-start tes? performed since auny testing.
and evaluacion perforwed by LUFA will be bas=! on the cemplete TFIP? and vou
2ay  wish to koow bou a vehicle with your device pexforms over this
official test. As a fical requi re“rhu, the persounel of th aide

latoratory you sulect should perform every element of plan.
This {includes preparation of the test wvahlcle, adjustment of paramaters
and installation of the device. :

Cost of the Testing - The cest of the minlimum test plan (iwo wehicles,
tvn -test sa23u2nces In duplicate) described above should be less than
$2000 . per vebicle and less than $40G80 for the total tast at anv of the
laboratorias on the list. You will have to contact them individually to
obtzin their ‘arazt prices, ) :
Cutcome of the Tests -~ Althonsh it i

inrossible to

3 -
\:‘-
we hava

=]
the overall worth of a device from a snall amount of testing,
established some gunidelines which will belp vou determine whather the
rasults with your device will qualify it for further ewvalvation by
These values hase b2z chosen to assure both ¢f us that a rea

difference i

variabilicy in the resules,
on a fleet of two cars, thz
This was determined using th

our Inboratu*y and reﬁres»n
ta vield an 30% cond

YN

fuel acounomy e

zists aad that we are not sesing only the
For a minimuy test plaa vhileh was conducta
average ilwmproverent should be at least 3X.
2 avavsge fuel econony toest variebiliety is

improvernent that would nave
+

stically) that there is
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There are, . however, several aspects councerning testing at an outside
laboratory which I would like to bring to your attention at this tirme:

;ﬁ'ﬂﬂi{t‘:&%‘m“‘-’ Firboy

"Minimum Test Requirements - Although different types of devices may g“
require a more complex test plan, the minimum we require iavolves two 2‘
vehicles aﬁnd tvo test F;:qugnces run in dupﬁlicate‘. The Ye‘nlcles shtould te E
selected from those listed dn Table 13 if possibkle., Each wvehicle is to FIN
he set to ranufactucer's tune~up specifications for the baseline tests. :

. E’

The tests are coaducted in a "back-to-back" ranuer, once with the vehicle ;
in baseline cooadition and again with the device installed with no vehicle ~ ,r
adjustrents between tests. If installation of the device also involves =
some adjustments, e.g. timing, fuel-alr wmixture, choke or idle speed, ”E
another test sequence with only these adjustments should be inserted Q;
between the first and last., Also as a rdaimem, the test sequerce shall 3
consist of a hot-start LA-4 portion (bags 1 and 2) of the Federal Test 53
Procedure (FTP) and a Highway Fuel Economy Test (HFET). The details of ‘TZ
thesa tests are contained in the enclosed packet. Although only a e

-hot=start FIP is required to rieoimize the costs to you, you are E"‘
encouraged to havz the entire cold-start test performed since any testing §
aud evaluation performed by FEPA will be based on the complete FIP and you Lj
may wish to knew how a vehilcle with your device performs over thi B
official test. As a final requirement, the personnsl of the outside o
lahoratory you select should perform every element of your test plan. tf,
This includes preparation of the test vehicle, adjustzment of pacameters t“
and installation of the device. : <
Submission of Data - We-tequire that all test data obtainad from the ' Hf%
outside laboratories in support of your application be submitted to us. 'E
‘This includes any results you have which were declared void or iavalid by . .. g.
-the laboratory. Ve also ask that you notify us of the laboratory you < &=
have chosen, when testing ds scheduled to btegin, vhat tests you have %ﬁ
decided to conduct, allow us to maintain contact with tha laboratory g

during the course of the testing, and allow the test laboratory to.
directly answer any questions at any time about the test program.’ -

Cost of the Testing — The cost of the minimum test plan (t'.‘}o'vehicles, :
two test sequences in. duplicate) described above should. be less than. -
32000 per vehicle' and less than $400C for the tctal tast at any of  the .-
laboratories cn the list. You will have to contact them individually to
obtain their latest prices. ' -
Ourcome of the Tests — Alchough it is impossible to accurately pre&ict-
the overall worth of ua device from a small amount of testing, we have
established some guldelines vwhich will help you determine whether tre
test results with your device should be considered encouraging. These

valuas have been chosen to assure both of us that a real difference in . e
fuel econowy exists and that we are not seelng only the wvariadility in

the results, The table below presents the minimum nuaber of cars that g
need to be tested for varyinz degrees of Ifuel egonomy improveresnt ¥
assuming a typlcal amournt of variability in fuel econony measurement.
For=g=minimua.test-plas—vhich-was—condueted-on_.a .£flget_of.two-cars;-the-

-

[P P, s AP e cee ke e emian . L
C e R T Cemmsen vy - ] - - M ow st emmg o s
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average lmprovemenz shoul:d be at least 3%, If at least an 8% diffarence
in average fuel econuny can te shown, then we would be able to say
stastically at the 80% confidence level that thers 15 a veal inprovenent.
Simllarly, we would exmpect a minimua of 5% Improvement for a fleet of 5-

vahicles., Tast resolts vhich display a siguificaat increase ia enission

levels should be reason for concern.

(Y

Mindoum Tuel Econ I“nrov“wengﬂ varsus Size of Test Fleec
Fleat Size Averane Improvenent Hequired

2 3

3 7% -

4 134

5 5%

10 47

25 s

Cnce we recelve your application, it will be reviewed to determine 1€ it nmeers
the reguirements listed in the format., If your apolication 1s not complete,
wae will ask you to submit further Information or data. After any nissing
information has been subritied, "your application will be reconsidered and once
it mmets our veguiremeuts, voun will be og niscd of ouxr decisioe whaether or not
EPA will perform any confirmatory testiag, ay EPA testing will b2 performed
at no cost to you and you will be piven tLu opportunity to corncur with cur
test plan. Cnce this testing 15 complete, ap evaluartion repoxt will he
vricten, If no further testl

on the basis of the test data submitted and our engineering analysis,
'Despitctihe currant backloyg and increasing number of Inquiries regacding fuel
“econumy 2evice evaluations, the EPA inrsnds to process your  applicarion in as
expeditious a manner as gossible. We have astablished a goal of twelve weeks

from the receipt of a complete application to the amnouncesent of our report.
The attaimment of this objective requires wery preclise scheduvline and we are’-
depending on the applicant to rescond promptly to any questicns or to submit

.any vaquested. <ata. Failure to respond in a timely manmer will eaduly cdalay

‘the. process. - In the extrere case, we way conslder lack of response as a
wit : : - : ‘

hdr le of the appl*catlon.

T hope tHe informarxion abova and tba; conuained in the
aid you in the preparation of an acceptable application
ring this p

off your device., I will be your centact with EPA du Tocess and any
subsagquent EPA evaluation. My address 1s T©P45, Motor Vehicle FEmission
Laboratory, 2565 Plywourh Roal, Ann Arbor, lichigan, 43105. The telephone

vumher 1s (313) 663-4200. Please contact re if you have any questions or
require any further Informatilon, '

Sincerely,

rill ¥W. ¥orth, Device Tvaluation Coordinator
ion Conrtrol Technolony WLvi ion '

.

nelosnres \va/
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ng is required, the rzpore will te writien solely.
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Tor a ndoimua test plan which was ~owﬂuc:cd‘on a ‘Ic»t of tvo cars, the
average Improvencat should be at lezst 3%, If at least aun 8% diffaveqce

= v
in averagze fuel econony czn be snown, then we would ba able to sgav
2 is a r=al 1o IProveraat

stastically at the S50I contfidence level that chars

should be reason for concoern.

Minieum Feel Econowmy

Fleor Size tverage Toprovesosnt Peauiroed

) R

— [ FX)

- : -

< +

oo

0o

ShA

&

'y

= 7]
25 2

A

4
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G

i r ¢ Leation, it will be reviewaed to deternine 1if it rowd
the reguiremenns 1Lsted do the fowwat. TE your zpplication ds not conpile te,
E i Afcw* any missipng
i msldered and once
it meets our requi 2 , B2 L wnathar or not
TeA will pariorm 2 1 . n e ting fu A testing will be parformed
at no cost to you 3
t=2st plan. Onca

AR

t0 concur with our
fTon report will e

any requested data,
the procsss, In the ext vema case, we Tav_ censider lac! of
wichdrawal of the application.

uritten, If no fu bhe siritten solely.
ot the hasis of th analysis,

Daspite the current backloz and incressinz number of inquiries regardioz fuel
sconaay device evaluitions, the LA incsnds to process vour application in as
expaditious a swanner as possible. Ve have established & goal of twelve weeks
from the receipt of a combplece ap plic1ciln to the announcement of cur raport.
fha attalnment of this objective requlires wvery precise scheduling and we ara
depending ‘on the appllicant to rescond pro; tlv to any questions. or to subnit

"da Failure to respond in a timely manner wi
O

I hope the Luformation anove and that contalr

aid you in .the preparation of an acceptabla
of wauar device. " I will he your coantacr with
subsequent  EPA evaluarica. My addraess  is
La wordrorv 2555 Plyrouth Road, Anun Arbor,
nunbar is (312) 663-4200. Please contact

reguire anvy further 1err~dt ion.

Sincerely, e

Forrill Y. Fovrh
Tievice Evaluation Coordinator
Test and “vulh;t',n Braunch

Enclu_sures ' . . » /LLL‘L//,Q . o | | | . —




Requirements — Although differeat tyres of devices oy
resfuirve a more ccoaplex test plan, the mianiunea we require iavolves two
vehicles and tvo test soequ 13 n duplicate. The vehicles ghould be
selected from thos=: listed iu Table 1; if pezsible. Yach vehicle is ¢
be sot to wmanufacturer's tune-np specifications for the baseline

Mininwa Test

It

ctud ia a "back
ion and apain with the devie
o

. i with ¢ e instsllad wits
.. . e - Cma - L. .

adiustrents between tests, If dnstallation of the .Jdevice alszo involwes

o s ~ . 1. - . .
soue adjestments, e.3,. timing, fuel-air sditure, cheke or idle =peed,

: 3 s, 1 PReTa 1t 3 3§ o
gnother test seguence with only these adjustwmentz should be inserted
beiesen the first and last, Also ss a minisuw, the ftest sequence shal
T 4
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cousist of a hot-starr La~4 portion (bags 1 oand 2) of the Felera
Procedurs ) o} a5 i
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a2
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S thopr 4

these toesty are contained in the enclosed packez.  Although only
hot-atart TIP dg requirced te odnizize ¢

znoourazed to have the entive celd-siant test parxdf
and evaluntion perfowmed hy FPA will b ¢

nay wish to laow how a vehicle with your devies
of ficial test. As a fina
laboratory vou select s

This .inciuadez preparxation of

,
i
tould

Suhbmissicn of Data - Ue raquire that all t
ourside laborato of your agpl
This includes any resultsz von have which e
the laboratory. We also ask that

have chosen, when taostl

decided to conduct, zliow us o the laboratory
doering  the coursa of ¢t ing t lahorarorvy :o
dircctly answer any questions at any time ahout the test progran.

2st data obtained fron tha
izaticnn be subndtted to us.
eclared void or inwalid by
laboratory wou
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“Cost of the Testing - The cest of the nminimum test plan (two wehicles,
two test sequences in duplicate) described above should be leszs than
35 than 24020 for the total test at aw o b

000 »ner vehicle and lo
b] s on the liat. You will
r latest prices,

Outcome of the Tests - Althcugh it i3 imcossible to accurateld
the overall. worth of a device £rom a small amount
established some guldelinss which wil 1 Y
test results wit r davice should be con
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gan to assure both of us that a rezal &
fuel economy exists and that we are not seelng onlv the var i
the results. The tabls balow praesants the miniaum nunher of cars that
nead to b2 tested for varying degrezs of fuel economy iwprovenent
assuming a typlecal amount of wvariability iv fuel aconony reasersment,
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January 3, 1951

Mr...Charles T..: Towns en\. )
460 Schoolhouse Cresk Road
Crants Pass, O 97526

Dear ¥r. Townsend: .

Cri Necembter 1, 1980, I reccived a package from you containing your fuel
YPra-heater” device. I 1imrediately foruarded to you an application format to
ba used in applying for an EPA evaluation of your device, and also enclosed
other documents explaining the EPA tast policy for retrofit devices. Since we
have not received an applicarion fron you, I aw returning your device and
sending you -avothar - application forxmat along with assiclated  policy
dociments. If you ave still Interested in an FPA evalvation, please seml us
an application prepared according to the application format along with anv
test data you have denosstratinsg the effectivecerss of your device, The
Environmental - Protectinn Agency 13 chargzed by Congressional mrandate to
evaluate Fuel econcny and. emission control devices. while the EPA does not
actually "approve" such devices, it does co—xduc‘. evaluatlons for the purpose
of iacreasing the. common rﬂm-rleife in the area. Tor this reason, the sutcone.
of any testing by EPA becomes public information'. It 1s this iunforcation
vhich may be cited although no claims can be wade that any c.?t\ £ ndr\re

onstitute aonroval" of .the device or system.

Enclosed with this letter :’is a 'pa'cket of &..aterlals which you will need %.o
apply for an EFA evaluation of your device. This packet consists of 1) o

application fomat, 2) a documeunt entitled "EPA Retrofit and “1:.'310'1 \,cu.t:rol-%

Device Evaluation Test Policy" and 3) a copy of the asplicable Federal
Regulationsa. ' '

»

Ian order for the EPA to conduct an evaluation of your devica, we mmst ‘xa.re aan

application. Once you have reviewed all the docurernis ia the packer, you
should prepare an avplication in accordance with the guldelines of the

application format. A critical part of the application is the substantiaring

test data. The required test results will have to be obtained at a laboratory
of vour cholce. Such testing would he conducted at your expeuse., A list of
luboratories which are kaown to have the equipment and parsonnal to perfomm
acceptable tests has been included in the enclozed packet., If you desire, we
ccan 23uist in the developrent of a satisfactory test plae. @

FOTD: TUS s XORTHidkz X254 2 25350 Lyroutbid= 1/3/31
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Ve would erxpect a winicum of 5% improvement for a fleet of 5 vahicles:
L334

(see table below). Te results which display 2 siznificant incroause in
enlssion levels may be reason for EPA to require rore extemsive testi o
or to. deny further evaluation.

Submission of Data - UWe requlre that all test data obtainad fr
outside lakoratories in support of your application be subn lt:ed to u
This includes any results you have which wers Hglﬂrﬂu void or invalid by
the laboctatory. Ve alsa ask that you votify us of the labaratory you
have chosen, whan testing 1s scheduled to begln, vhat teste yeu have
decided to counduct, allows us to maintain contact with the lzboratory
during the course of the testlnz, and allow the test laboratory - to
directly answer any questions at any time about the test progranm.

58
rt
6
w

Desplte the currvent backlog and increasing nunbevr of idnquiries regarding fyel
econonty device evaluations, the EPA intends to process your application in as
xpaditious a rwanner as possible Ve hava eatewlis“- a zozl of twelve weeks
from the receipt of a conplete application to the anncuncement of our report.
The attalnment of this cblective rvequires very preclse schedulinz and we are

dzpending on the applicaant to respond promptly to any quastions or to subnit
any requested data.. Failure to respond in a timaly manner will uvnduly delay
the o»rocess.. Ia the extreme case, we may consider lack of response as a
withdrawl cf the application,

I kope the information above and that containad in the enclosed documents will
aid you in the preparation of aun ac-ptable apnlication for an EPA evaluation
of your device. I will be your cot ict with EPA during this process and any

subsequent EPA  evaluation. My oaddress iz EPA, Motor Vehicle Emission
Laboratory, 2565 Plymcuthh Road, Ann Aroov, uichisan, 431C35. The telephone
nugber is (313) 668-4200. TPlease contact me 1f you have any guestions or

requ*rn any Fuftber in¢0“nation.

e

Sinherel), . ":“:‘ o _”i ' - ' L S S

Mervill H. Korth,
Device Evaluatrlon Coordinator
Emisvion ouc*ol Techaology Division

)

Enclosures .
. " ’ .
I, Y
ECTD: TEB:Korth:cd:X259:2565P1ymouthRd:12/1/80 ..
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Attachment F
UNITED STATES ENVIRONMENTAL PROTECTIOMN AGENCY

ANN ARBOR., MICHIGAN 48105

OFFICE OF
AR, NOISE AND RADIATION

February 26, 1981

Mr. Charles T. Townsend
400 Schoolhouse Creek Road
Grants Pass, OR 97526

Dear Mr. Townsend:

This is to inform you that we have completed our initial review of your
application for an EPA evaluation of the Greer Fuel Pre-Heater™

- -

The device description as provided, shows great similarity to a fuel.
heater which the EPA has tested; i.e. FuelXpander. The test program
showed no significant effects attributable to that device (copy of report
enclosed). .

Because the application did not ccntain any data which shows a signifi-
cant impact oun fuel economy and because of the lack of a beneficial
effect attributable to FuelXpander, the EPA can not schedule confirmatory
testing of the Greer Fuel Pre Heater at this time,

The enclosed documents define the testing you must have performed at one

of the laboratories cn the EPA recognized list in order for the EPA to-
proceed with the evaluation based on ;data for tha device. Lacking this

data, the EPA will either have to conclude that the application was
abandoned or extrapolate from the FuelXpander to the Greer Fuel Pre :
Heater to complete the dpplxcatlon. In either case, the EPA is required

to publish its flndlng in the Federal Re°1SCer.

Please let us know by March 20, 1981fwhether or not you will be securing .=
the appropriate data. We will be happy to comment on your test plan for

tests at the private leb :

S i,

Sincerely,

‘Vv ekl N N S Tt :
Merrill W. Korth, Senior Project nanappr
Test and Evaluation Branch

Enclosure

cc. P, Hutchins




