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- |?' a.: BSTRACT )
\ ThHis document announces the coneclusions of the EPA evaluation of the Russell
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Fuelmiser Device under the provisons of Section 511 of the Motor Vehicla Information
and \Qost Bavings Act. . . ,

“The avaluation of the Russell Puelmiser device was conducted after racalving an
application for evaluation by the marketer. The device is claimed to improve fuel
econony and exhaust emissions levaels as well as vehicle performance. The device
consiste of two components} one to chill the fuel and the other to chill the atir-fuel
mixture., The chilling process is acconplished by installing the above components into
the air conditioning system's low pressure refrigerant lines. Additionally, certain
parameter changes to the carburetoy and ignition systems are alsv recommended.

EPA fully considered all of the information submitted by the applicant. The
evaluation of the Russell Fuelmibar device was based on that information and ERA
engineering judgement. Appropriate data wasimot submitted showing the device aectually
delivered a significantly cooler air-fuel mixture to the engine or that it could L
achieve the benefits claimed. Thus, there is no technical basis for EPA to support the
claims made foy the device or to perform confirmatory testing.
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The Motar Vehicle Information and Cost Savings_.Agt ‘requires that EPA
evaluate fuel economy retrofit devices and publish a summary of each
evaluation in the Federal Register. o

EPA evaluations are originated upon the application of any manufacturer
of a retrofit devica, ‘upon the request of tha Federal Trade Commission,
or upon the motion of the EPA Administrator. Thege studies are Adesigned
to determine whether the vatrofit deviecs increagses fual economy and to
determine whethay the Fepresentations made with respect to the ‘avlce are
dccurate. The results of such studies ara get forth in a series of
reports, of which thisz is ona.

The EPA aevaluation of the Russall Fuelniser device was conducted after
receiving an application for avaluation by the marketer. The davice is
craimed to fmprova fuel eccriomy and exhaust emission levels as wall as
vehicle performance. The device consisks of two componénts; one to chill
the fuel and the other to chill the airefuel mixture. The chilling
process is accomplished by installing the above components into the aip
conditioning system's low pressure refrigerant lines. Additionally,
certain parameter changes to the carburetor and ignition systéms ars also
recommended. Because this devies is intended to modify the engine's
induction characteristies, in accordanee with 40 CPFR 610.21 of the
regulations, it is classified by EPA as a air-fuel distribution deviee.

The fallowing is a sutmary of the 1n£ormat16n on the device as aupplied
by the Applicant and the resulting FPA andlysis and conclusions.

1. Pitle:

Application for Evaluation of Russell Fuelmiser undep Section 511 of
the Motor Vehicle Information and Cost S8avings Act

2. lIdentiffcation Informations
Marketing Identification of the Product:

(1) Title of the Invention (Device): Device and Procass fo
Improving the Performante of an Internal Combustion Engine,

(2) Marketing Title: Russell Fueludser.
be  Invantor and Pavane Protection:
(1) Iaveator

James M. Russell and James R. Russgell
4805 Polk Avenue
Alexandria, Vitginia 22304
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_(é)’ Patent

“copjyi.'éf't’ha Patent (Application) is shown as Encl. 1." .
(Attachment A of this evaluation) ’

Applicants

(1)

(2)

Nate and Addrass

J«C.As Corporation

45 1, Streat, N.W.

B24311 '
Washington, DC 20024-1611

Principals

James M. Russall, President (DESIGNATED CORRESPONDENT)
Jamag R. Russell, Vice Prasident

Manufacturer of the Product!

(1)

(2)

‘Name and Addrass |

Cleanwald Products, Ine.
16016 Montoya Straet ..
Irwindala, CA 91706

Donsco lncorporatad
North ¥ront Street

P.0. Box 40 .
Weightsville, PA 17368

Peineipals

(a) Cleanweld Producis, Ine.
(1) Charles R. Muirhead, President |
(2) Richard D. Shivers, Exaecutiva Vise Prasident
(3) Murrvay MeDougal, Chaisman of the Board

(b) Donsco Incorporated
(1) Donald Smith, Prasident
(2) wWilliam E. Young, Vica Prasident
(3) Arthur Mann, Vise Prasident

Pugsoget

“Sae Enclosures 1 and 2." (Attachﬂem:l A and 8 of this
avaluation). -
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Thaogg of Operationt

"See Enclosures 1 and '2.“, (Attachments A and B of thig
evdluation). | | |

| Const ruction and,Ogeration{,

"Ses Etclosures 1 and 2." (Attachments A and B of thip
evaluation), - _ e

Bpacific Claims fdi;_the Product?

A" general elain '_in Attachment B states that, "the Anvention
deseribed herein improves the perforiance of tha {nternal

? combustion engine and thereby iwmproves the mileage delivared by

4 given quantity of fual and reduces the peliutants emitted by
the exhaust system." Attachment B further states that, “test
rasults -have varied from a 50 pafcent increase in fual milesage,
(never less), to a 100 percent increase in fuel mileage“. The
reader. of this report 13 ocautioned not to confuse this lagt
statement, which L{s an observation of tast data obtained from
other then EPA recommended procedures (and discussad t{n Section
6d2), with claims of specific percentage changes that purchasaps
of the device may realize when using the davige.

oat And Marketing Information (as sus lied b plicant)s

“This device (invention) can be installed onl, and will funation
on, all internal combustion angines, foraign ov domestic, which
possesr  a funstioning aie conditioning system as an integral
part thereof, or upon which an aip conditioning systam aan be
installeds The function of the device (invention) is possible
without regard to angine size, type of carburetion (single, dual
or four barrel construction), model year, transmission type, or
ignition type. The fuel=chilling tank is a standard ttodel fop
uge on all angines. ]

“The visar (See Bnel 1 and 2) [Attachments A and B), 18 made in
two fodels, 4.es, one wodel for Cthe single and two barval

carburetors and ons model for the four barral carburetors.”
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Effacts on Enissions alnd Fuel Eoconom

ient, and Skills Requireds

"S8ee Enclosures 1 and 2 '[Attachmenta A and B].- NOTE:" The

following is fntended to respond to all inquirfes (a) through
(£) of application format of para 10. L

=T“Tools and aquipment rédquirad to install, adjust, maintain, and

chack the device are commonly avatlabla tn 4ny ingtallation
which performs tune=ups on the engines upon which the devics is
to be installed and whiech maintenance and service to the air

conditioning systams of such engines 1is porformed. Skiils

asgsociated with the installation of the device are those

nacessary to garvice and parforn wmaintenance on the atir

conditioning systems, those skiils necussary to parform tune-ups

on the applicable engines and the skill necessary to change
carburetor jots." :

Operationt

"Operation and. tinstallation iustructiun'é similar to those
contained in Enels 1 and 2 [Attachments A and B}, and a period

of clagsroocm training == if necesgsary == will ba given to all
those who will be installing the davica,”

Effects on Vehiale Safaty!

"The device in operation, function, or malfunction canfiot cause
any unsafe condition whick would endangsr the  vehiele, its

occupants or persons or property in close proximity to thi
vahicla." : ‘

Maintenances

"No speuific maintenance is required on the device, per s&. It
has no moving parts. The air conditioning system of the engine
must howevar, veceive normal maintenanca. No additional tools
orf equiptent, other than those needed for aie conditioning
system service and maintenance aud tune-up of the aengine are
required as a consequence of having iustalled the deviea upon
any engine.”

subitted

Unregulated Emissionst

“No advarse effects upon engine emiosions are possible becausa

of the ingtallation, operation, function, or malfunction of the
device: Contrariwise, benefits due to a wmore complete fuel

combustion, can be veasonably expectad.”
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b, Regulated Emissions and PFusl Economy:
- “See Exhibits 1, 2, 3, and 4 of Enel 1" (Attaciiment A)

6« Analysig |
a. ldentification Information: | A | |

Marketing Identifications

EPA finds no problems with the titles of the davice which are.
listed 4in Section 2.A of the application. The reader should
note that the Russell Fuelmiser is cousidered by the applicant
to ba both a device and a process. The devicae cuiisists of two
components} one to chill the fuel and the other to chill the
air-fuel mixture. The process includes the above components in
addition to the air conditioning system and sertain parametar
changes to the carburator and ignition systems.

b.  Daseription:

(1) The primary purpose of the davica/system is to improve
vehicle performatice, particularly with respeat to improvad
fuel economy and axhaust emission levals. Without
additional appropriate tast data, the Agency does not know
whather or not the device can achieve any fuel sconouy or
emigsion benefits. The Agency does know that adjustments
to the fuel and ignition system, as suggested by the
applicant, often cause improved levels of £fuel econony.
Howaver, these improvements are sometimes accompanied by a
degradation in exhaust emission levals and/or performance.
Because emission levels may be adversaly affected, and also
bacauge the device in most instances will Llikely be
installed by conmercial automotive service fasilities and
fleet facilities, the installation of tha daevice (by these
facilities), may be considered by the Agency and cartain

- - State governments to be an act of tampering., EPA's
decision on this concern would be based on exhaust emission
rasults from futute test prograus.

(2) The theory of oparation pgiven 4in Enclesures 1 and 2
(Attachments A and B) deseribes tha device as consisting of
two components which are installad into the low prassure
vefrigerant lines of an air conditioner system. One
component is intended to prachill the fuel being delivered
to the carburetor while the other componant (vefetvad to as
the “riger" by the applicant), which is installed between
the carburator and the intake manifold, is claimed to cool
the air<fuel miwture prior to entering the manifold.
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Based on the information given, the chilling device should
 be capable of cooling the fuel to some extent. Whather
. there are any benefits by doing 30 is not Kknown by the
~ Agency at thisz time for the following reasons. Because the .
chilled fual passes through other components (e.g., fuel
line, fuel filter, and carburetor float bowl) subsequent to
becoming chilled, its temperature will rise due to the
absorption of heat from those compoments. The .amount of
heat absorbed will depend on a number of factors (e.g.,
couponent configuration, mateérials used, engine compartment
températures, and fuel flow rates) and will vary smong
vahicies. Depending on tha amoutit of haat absorbed, this
reheating of the fuel could potentially negate part or all
of any heat loss diring the cooling process. -

Although Attacluant A states that the fuel i¢ cooled to a
temperature range of -20°F to 30°F, no mention is made of
the final fusl tewnerature at the carburator main Jat.
Additionally, data ware not submitted gshowing final fuel
‘tempgratures for wodifiad versus unmodified vehicles or
., .showing. the benefits achieved when the fuel chilling davice
4 alone &8s usad. Further, becausa the temperatura of the
ef'.f.'e?rigerant: upon leaving the axpansion valve is generally
in the range of 20°F to 34°F, it does mot seenm posgible to
cool the fual to the degree stated abueve (=20(°F to 30°F)
v unlese ‘the reftigerant controls are modifieds  The
applicant did not address any such modifications. Thus,
until the applicant sulmits additional supporting data, the
Agency dides not know for sure tha net desrease in the fuel
temperatupd or whether there are benefits assosiated with
c¢hilling of' the fuel,
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With respect to the airefuel mixtura eooling device, the
Agency 1o alkeptiosal as to its ability to significantly aeool
the mixtura so as to change the combustion process. This
skepticism arises because the device design (see Flguras 1
through 6 in Attachment A) suggests that the total cooling
surface araa in eontact with the aip=fuel nmizture nay be
insufficient when dealiny with the high mixture veloeities
ag found in the fuel iniuetion system. Additienally, as
attbient temperatures indcaase, a greatar heat load i
placad upon the refrigerant prior to {4t teaching the
riger. Consequently, at very high amblent temperatuves,
the cooling capabilities may be ditiinished to the point
whete proper aooling of the airefuel mixture {8 not

pogsibla,
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Por thege reasons, EPA requested (see Attachments C and D)
additional data showing the air-fusl mixture temperatures
 from both modified and urnmodified vehicles. The applicant
regponded (Attachment E) that he did not have the raquested
data. Without additional data, the Agency does not know
for sure the cooling capabilities of the alr-fual coolisng
somponent. Bvan 4f the component could indeed
significantly -cool the mixture as claimed, there is 1o
assuranca this would result in improved fuel economy or
emission levels. The cooled mixture may improve the
volumetrie afficlancy and thereby increase the powar output"
of the angine. Howevar, because the lower vapor fraction
can advarsely affest the charge distribution, it also has
the potential to cause driveah:llity problems.

Attachment A states that in addition to the installation of
the two cooliny components, there are thrae mechanieal
ad justments to ba made. They donsist of a) replacing the
carburator jets with ones of smaller dianeter (diameter
reducad from 102 to 50%), b) lowering of the ecarburetor
float level, and e) replacing the spark plugs with ones
having two or three heat ranges hotter. In a lettar to the
applicant (Attachment C) EPA. ushed if there were any other
adjustments (e.g., ignition timiny, didla mixtuva, or
choke) s The applicant responded (Attachment E) that on
their test wvehicles the spark plugs wera changad, the
carburetor jets rvaduced by 10% on ona vehiecle only, the
carburators adjusted for smeother ruaning (idle misture
assuned) and the igﬂition tining advanced ten degrees.
Based on the applicant's response, 4t appearad that
carburetor Jets and float 1level do not have to be
changed/or adjustaed on all vehielas. It also appeared that

adjusting the ignition timing 4and carburetor ildle uixture
i also required on some or all vehicles. Because it was
not clear as to exactly what adjubtments would be
racomiiandad to purchasers of the device, EPA reduasted
(Attachment F) that the applicant alarify the matters The
applicant did not respond to the Ageney's questions and
therefore, tha Agency does tnot lkinow exactly what
adjustménts will be recommended. With raspeect to the
- adjustments being considefed, it is known that fuel economy
gaing ara possible with most of these changeas. Depending
on the vehiele and the adjustments perforaded, thera may
howevar, also ba advarse changes in the exhaust emissions,
fual aconomy and/or diivaabilivy charasteristies. Based on
the limited information provided by the applicant and also
on EPA's experience, it is expected that if there ara any
banefits  associated with  the  Rugsgell  Fueliiser
davica/systen, thay would wmora likaly be causad by the
paratteter adjustients rather than f£rom the cooling
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componente. To verify this, the applicant was réquested

(Attachments C and D) to sulmit additiomal data showing the
effect of the adjustments alone and .also when accompanied
with fnstallation of the cooling components. The applicant
rasponded (Attaclment B) that he eould not fund the
necaessary testing. -

In summary,  the theory of oparation was sufficlently
detailed and therefore ®PA had no difficulty understanding
how the device/system funstions. Although the theoty of
oparation given by the applicant suggests thare may be soms
benefits, sufficient supporting data were wnot submitted.
Therefore, EPA does not know if there are indeed bunefits
attributable to the device, and if 30, whathar thay moere
than offset the fual economy and performance penalties when
running an air conditioning system on a full time basis.

The description of thé device given in Enclosures 1 and 2
(Attachments A and B) are judged to be adequate. |

The davice 1is claimed to improve veﬁiéle parformance,
particularly with respect to improved fuel economy levels
and reduced exhaust emissions. As previously stated 4in

7(b)(lg, actual testing 48 required to properly quarntify
thesa badefits. ‘

The cost of the device plﬁs {nstallation is not known. \'i‘he

-Agency requested cost information (Attachments €, h, dmd ¥)

howavey, no rasponse was raceived. EPA estimates the cost
of the devica alona will not be lass than $70. Should the
purchaser have the device installed by a commercial sexrvige
faeility, then an additional $100 for labor is expected.
The $100 for installation is based on 5 hours of labor at
$20 an hour for the shop rate. Fiva hours is the minimum
time 1likely to ba raquired and was determined based on
EPA's knowledge about other ratrofit devicas (which requirve
approximataly 2.5 hours labor) and on air counditioning
systems.

Ingtallation, Operatien, Safety amd Maintgﬁa_ncet

(1) Applicability:

The applicability of the produee;. as atated 4t the
application, seemed to be appropriate except for tha

statement vegarding the nusber of models required. EPA did’

quastion (Attashment ©€) the applicant regawding this
statément that only two umodels of the wvigar would be
paquirad to accommodate the domplete range of carburators
i1 use todays The applicant responded (Attachment E) that
tie was not certain that only two wodels would accommodate
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ail easburetor/manifold combiﬁétions. He further stated .
that even though he plamned to produce risers with multiple / X
bolt patterns, additional pisers would probably still be -

T e

requirad. |
Another concern is the fuel 'éh‘illing camponent_.e', The - &
applicant states the component is & standard model for use ' '

on all ergines. Although the ccmponent may be stamdard |
with respect to cooling characteeistics, EPA is fiot suze o
ous model will readily comneet into all air conditioning P
and fyel lines because of differences in diametets and '
fittings. Thus, additional models may be requirad. Aside
from the aforementioned concerns, the applicability of the
dévice seemed reasonable. - |

(2) Installation - Instructions, Bquipment and Skills Requiradt

With respact to the installation fustruations, the
applicant referrved to Enclosures 1 and 2 (Attachments A and
B). Thase enclosures did not contain the actual
instrudtions which are to ba provided to purchasers of the
davice or to service garages. EPA requesced (Attachment C)

i

L . .4 copy but the applicant did not respond,’

Installation procedures iavelve tha 'adcﬂtion of both a fuel
cooling component and an air-fuel mistura cooling componant

= in  addition to certain parametar ad justments. The
& ‘ installation of the fuel cooling aomponent and the
e | parameter adjustients are not expected to cause any
= : significant problams. The installation of tha airefuel’
§

cooling component is expacted to be a more difficult matter
because it requives the carburetor (and air eleaver) to be
talseds Considering that wost vehicles have vary itetle
_ clearance betwsen the air cleaner and the hood, this could
craate a problette The applicant was questioned (Attachment
C) about this potential problem. He responded (Attachment
<. B) that he had ewperiencad a clearance problem on a
N Cedillae Bl Dorado, however, /it was easily ovarecoue by
e | changing gaskets. - Although no¢ stated, it is assumed the
b gaskets referrad to are those located om the top and bottom
3 of the dooling component. Considering tha cvratmped engine
-1 . compartients and lew heod profilas ocommon to today's
' | | automobiles, EPA axpoots the cleatance prodlem to be
' : ensounitered quite frequantly and that it may not always be
L possible to ovaraeme the pPoblem tierely by changing gaskets,

. Another potantial problem that might oceur as a vesult of .| .-
g raising the carburetor is tidt caused by external linkages, =
=% , vacuud and fuel lines, 4dd electrical leads which ave 1
g |- contected to the carburetor and/or air eleaner which will
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also bes raised. This could be 4 very difficult problem for
gome vehicles and aspecially more so for those engines
, which have the choke thermostatic spring, heat supply tube,
9 or nf;tfglatic transmission linkages attached to the intake
manirold.

Such problems were encountered during a recent EPA test
program oft another retrofit davice which involved raising
the carburator approximately one imechs The installation
problems aencountered are addrassed in the Agency's report
EPA=-AA-TEB=82~8, titled: Emissions ami Fuel Economy of the
E -+ Turbo=Carb, a Fuel Bconomy Ratrofit Davica. |

- EPA further awpacts that the problems may preclude
E installation of the device on some vehicles unless
extensive vehicle modifications ara parformed. |

With respect to the tools, equipment, and skills required
for deviee installation, the applicant's comments ave
Judged to ba correct. Becausa the tools, aquipment, and
akills required are more than those possessed by most
individuals, it is expected that most device installations
-will be performed at service garagas. )

Tl
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i | (3) Oparation:

28 The operating instructions did not inelude those
5. L lnstructions - irtended for purchasers of the davice.
Additionally, the instructions wave not alear as to whathap
the device could be usad during all seasens regardless of

ambient conditions, and if 8o, how should the air
conditioner controls be set. The applicant was asked

e  (Attachment C) about the seasonal usage and the aontrol
a settings. He was alsb asked about the vehisle operation in
-1 the aventuality the aiz conditioner system was not used or
il ‘ it becomes inoperative due to a malfunstion. The applieant I
rasponded (Attachment E) that the Heater and the atr .
- conditioner may both be operated at the same time during
E - all seasons. While it is true that air conditioner systems

may be operated during 4ll seasons for soma vahisles, thare
4 | ara other vehieles in whioh this 48 not pessibles. The
1 reason for this is that some vehicles are equipped with
. compressor aontrols (e.g., amblent tempevature switehes or
the oddpressor discharge pressure switeh usad in Ganeral
Motor't GCyeling Clutch Orifice Tube system) which are
designed to prevant air compressor operation when low
| : outside aiv temperdatures are sensads This action is
intanded to pravént damage to the comprassor seals, gaskets
, or raed valves due to lack of propar oil aireulation op
‘ cold componants, Of coursa, thase control ' switdhes could

be bypassed during installation of the daviee although it
-1 would be at the visk of damaging the aiy oconditionar
: comprassor,
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With respect to EPA's question regarding ongine operation
at times when the air conditionar 1s not functioning, the
applicant responded that the engine would ‘operate, howaver,
it would net achieve néarly the same fual aconomy and that
it would run hotter and probably diasal. The applicant may
be correct, however, it would likely depend on the
parameter adjustments made and the amount of cooling
achieved of the fuel and air-fuel mikture when the device
is functioning. That is, if the device is not really

12

ts

capable of chilling the fuel and air-fusl miseure, then |

there should not be a notlceable diffefence 4in engine
opaeration whan the air conditioning is not running.

Bacause the device is said to wcool the fuel and the
air-fusl mixture, BPA was concerned about potential
operational problems due to icing of the carburator
throttle plate(s) under high humidity/low temperature
conditions. This phenomenon occurs when the avaporating
fuel absorbs heat from the inducted air and metal parts of
the carburetor. The air temperature decresses and watay
vapor condenses and freezes on the throttle plate(s). 'The
tesulting ice buildup can evantually cause rough rumning
and stalling of the engine. Low temperatures can also
cause freezing of water within the fuel lines and thereby
cause blockage of the 1linas. These problems have been
avercome on modarn engines by heating the inducted air and
carburator base (which i3 opposite the effect of the
Russell Fuelmiser), and by fuel danti-ioing additives such
as aloohol, ammonia salts, and phosphates.

The appliecant was questionad (Attachment €) about tha
potential iecing problem and he responded (Attachment E)

that the device was not capable of freezing the fual within
the fuel line and that he had not seen any ocarburetor
 leing. Without additional data, EPA doas not know if teing

is a real problem at lower ambient btemperatures whieh can
lead to operational problems.

Ther;e may also be operational problams due to leaner

air=fuel ratios (caused staller jets and lowerins of the
Float level). Again, without additional data, EPA does ot

know for sure Lf this 18 a redl conearn.
Effeats on Yehiale Bafaty:

Because the potential foinp problem diseussed in Sestion
66(3) can cause stalling, there may be instances when the
device sould cause an unsafe driving situation. Howavar,
without additional data, EPA doas not know for sure if this
18 a vedl hazard,
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(5) Maintenanca:

Aside from the icing problem mentioned above which can lead
to additional maintenance being required, the applicant's
statement regarding taintenance appears to be correct when
considerad on a ghort tetm basis. Data ware not submitted
to EPA showing what affeets tha lean air/fuel ratios
(caused by smaller jets and lowering of tha float level)
and the hotter range spark plugs may have on angine
durability over a longer perlod of time. Therefore, EPA
doas not knmow for sure if more maintenance will be raequired
when considerad ovar a long tetm basis.

d. 'Bffects on Emissions and Fual Economy

(1) Unregulated Emissions

Bagsed on the dasign of the device, BPA agrees with the
applicant that the device should not cause any adverse
af fects on nonragulated pollutants., Howaver, without data
from the applicant, EPA can not support the applicant's
statement that, "“"Contrariwise, banefits due to a more
complate fual combustion can be reasonably expected.”

(2) Regulated Emissions and Fuel Economys

The applicant did not submit test data in accordance with
EPA's recommended test policies which fncludes both the
Pederal Tegt Procedure (FTP) and the Highway Fuel BEconomy

Test (HFET): ‘These two test procedures are the primary
ones recognized by EPA for evaluation of fuel economy and

emigsions for light duty vehicleas.®* The test. data
submitted by the applicant consisted of rasults obtained at
the Norris Garage in Forest Heights, Maryland using a Sun

"The requirement for test data following thase preheduras {8 stated in
the poliey documents that BEPA sends to each potential applicant. EPA
tequires duplicate test sequences before and after installation of the
device on a minimum of two vehicles. Additionally, Seotion 610.41 of the
Federal Register Part VIII, dated Maveh 23, 1979 provides that for those
devices wﬁeﬁ require engine parameter adjustments be made, tests will be
parformed with the parameter adjusted axclusive of the rvetrofit
hagdwares Thus, three oets of duplicate test sequences would be
requirad. A test sequence consista of a cold start FTP plus a HFET or,
as a simplified alternative, a hot start LA=4 plus a HPET. Other data
which have been collected 4in ancordance with other standardized
procedures are acceptable as supplemental data in BEPA's preliminary
evaluation of a device.
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Dynamometar and from Custom Engineering Performance and
Emigsions Laborfatories in Garden Grove, California from
steady state and FIP and HFET testing. The results from
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the Norris Garage and the steady state test results from

Custon Engineering did indicate some fuel economy gains

attributable to the device and are acceptabla as-

supplemental data. However, because of inadequate control
of the many variables during the testing, the data cannot
be used in lieu of FTP and HFET testing. :

The only other testing was that performed by Cust on
Engifeering which consisted of duplicate FTP and HFET tests
on only one vehicle in two configurations (with and without
the device). Because the tasting performed did not teet
EPA'y minicum test requirements, the data wers considered
inadequate. EPA requastad (Attachments C, D, and ¥)
additional data, however, the applicant did not provide
any. The results from the duplicate FTP and HFET showad
that although hydrocarbon and carbon monoxide amigglons
were decraased, the oxides of nitrogen were increased. It
also showad that the Fuel economy on the FTP was unchanged
and that there was a loss on tha HFET. Without a third set
of duplicate tests, with the parametars adjusted exclusive
of the device, EPA does not know if the changes noted above
ara caused by aither the adjustments or the cooling
componants, ot by the combination of these factors.

8+ Test Results Obtained by EPA¢

EPA did not tast the daviece for this evaluation because the tast
data submitted by the applicant did not adequately support the
clains made for the daviea.

Conclusion

EPA fully oconsiderad all of the information subnittad by the
applicants The avaluation of the Russell Fualmiser device was bhased
on that information and EPA's engineering judgment. Appropriate data
wig not gubnitted showing the deviae actually delivered a
significantly cooler air=fusl mixture to the engine or that it aould
achieve the benefits elaimed. 'Thus, there is no technical basis for
EPA to support the olaims made for the davice or to perforn

confiruatory tasting.

FQR; FURTHER INFORMATION CONTAGT: Meryill W, Rorth, Emission Control

Tachnelogy D
Agency, 2565 Plymouth Road, Ann Arbor, Michigan 48105, (313) 688-4299,

8ion, Office of Mobile Bources, Enviromiental Protection




Attachment A

e | Attachment B

Attachment C
At t_aehemnt D

Attachment E

Attachment F

L Rk SalCL Y e
hma il TR
N

s kA s s Tl o e e

Ligt of Ateachrnencé d

Copy of Enclosure 1, Patent Application (provided with
511 applicatiau)’.

Copy of Ennlosure 2, Disslosure Document (provided
with 511 application). |

Copy ofi lotter from EPA to J.C.A. Corporation,
Novembar 16, 1981, '

Copy of letter from EPA to J.C.A. Corporation, March -
24, 1082, |

Copy of Jatter from J.C.A,. Corf-oration to EPA, April |

8, 1982,

cgpy" of letter from EPA to J.C.A. Corporation, May 24,
1982, )
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ﬂov:l.u ‘and Prause for' Ynproving the Performance of o
3 \\ Inturnal G’ambuaem Engine -
_3 . FImD op {EE_INVENTION
5 ‘I'h:h txwantiea i¢-concerned with :!.mp:wing the pere-
formancs of an internal combustion engine. More speeifi-
. cally, the invention is concarned with improving the
i mileage deliversd by a given quadtity of fusl, especially .
o gasoline, in the ‘intarnal combustion engine of an autombe
b 10 bile. | . ‘
BACRGROUND OF THE INVENTION
When ths internal cdmbilseien engine of an auesmobile
is operated, the heat generated raises the temperatuva
within the engine compartment very substancially, The
15  incake manifold and the carburetor may cparate, foz
- example, in an environmant of several Mmmdred degrees
4 Fahrenheit., This bigh mmbisat temperattiva oftsn vaporizas
i at least a portion of the fusl in the cazburetsr fusl bowl,
- The designs of soms cavburstors take this ines sessune,
200 and petmic vaporized Susl wp pml {nto the. atnosphera
- theough the fuel bowl vent.,
Aftar an engine has become hot, evan after the engine
is placed out of opazation, the zesidual heat will oftsa
comtdnue vaporizing the fusl in the civburesor fusl bowl.
25 This makes it mewe difficult to start the engine the nexe
- tima, beesuse of the low leval or absence of Susl in the
bowl,
_ In addition, a heated earburetor heats the Sfusleair
tdxcurs that is delivered to the intake manifold. The
3 30 heated funl-aie @ixtura dows not delives optimes engine
i pezfoszuncs.
f . ~
oo BlCL L -
L oy mmecme bt e L .
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Soﬁ- pi':l.oi' werku‘a :l.a t:h:u f£iald hm aoughc te
{mpreve fual econcmy and improve engine pezformance by
insraasing the tamparature of the fuel-air mizture |
dellivarad ﬁmﬁ ‘the ‘carburetor to the intake mi.feld. A
vagiety of eeeiniquu have basn used to acecuplish this.
In U.S. patent 4,044,742, a deviee refurred to as & fuel
sxpander is employed to heat tha fucl to a dasized pre-
determined temparatura, '

Thers also have baeet dwi.cus made available for cam- .' |

iﬂg the fusl or the £m1aair mixtura, generally to a 'very
limited extant, These have buen intandad, usully. for
purposes other ehan impruviﬁg fual sconumy or engine pers
formance. For axample, in pa_eet_m 2,885,855, & refrigavane
fluid edreulated foom the alr conditioning system of an
autcmebile was ampla?ed £o cosl the fuel line leading ©o
the carbuvrstor. The purpess wag to reduce vapor locking
tendanedlas. | | ' '

In patent 3,332,476, a cooling device of vezy limited
capability was digposad batween the discharge outlet of the
carburetor and the intake mmifold inlet. The purpose was

17

to reduss vaporizavion of fusl in the carburacor fusl baowl,. |

go as to facilitace resvarting the sngise.

In pacent 3,672,342, a cooling davice was disposed to
tgintain the fusl temperacure just ahead of the carbursator,.
and the aiy temperaturs just akead of the cavburstor,
within pradetermined tswperature zanges. The fusl was
to b at 70°F to 110°F. Tha air was to be at 90°F o
110°F. The objective was to sontrol and reduecs'exhauss
eissions. Thers was also an attempe to iﬁpme etigine
pecformancs, by adjusting the preporeions of aly and ﬁnl.
to the optimum for amblent aconditions.

A somewhat differant appvoach was takan in pacene

*7 3,684,257, wheva a profiled nesdle was employad in [T

35

Jutiction with each jet of the carburstor, and in addiad.an.
the tstperature of aly supplied o the carburetor was

maintained oz attempted to be maintained at s substsaelally
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mseane.'valua. Hawe.ver. the objedtive here was to cone
trol emissions, paeei.culaﬂy undex engine idling condde
e:f.m. for both hot and cold spgine ‘conditions. .
The inventor in patert 3,882,692, cooled fuel -
§ pasaing threugh the ‘fuel line W using cool water ‘acecumue
lated in a regsexrvolr attached td a refrigerant evaporas
. -tor of an .aix conditiumer, Patezm: 4,036,188 sought to
. eliminata vapor lock by the use ‘of a carburetor inages
poraﬁiﬁg a £luid aeal:l.ng systfm ‘fog a casing of tha '
10 cazbiurstor. .Cooling £luid was eilrculated through the -
caging for a predeterminad pericd aftew t:ha ignition !
. switsh was epe?:qd. {.e., aftey tha ‘erigine was turned off.

SUMMARY OF THE INVENTION

This Wtim,providas' meang for adjusting the
18 tesmperatuze of the fusl-alr minture ‘of an intevnal soms

busgion engine having a earburetor and an intake ‘manifold. .
This temperatura-adjusting mesns is disposed intermadiate -

the discharge outlet of the carburator and the intake port
of the fanifold. The ‘temperaturs ‘of the Susl.giz mixtuzre
20 is adjusau:l to aot abave about 40°F (4°C)..
Aceordirg to one preferszed embodimane of the invene
tion, the temperature-adjusting weans compaises a
" ehermally-conductive couduit means having at least one-

pussage therathwough, This passage. is prefezably che same

2% sdz2e as the bora of the carburetor baresl, and intsv.
eonnects the digschazge outlet of the carburator bhazzal
and the inlet port of the intake manifold, to provids
communication thevebstween for tha £low of the fuel-ailw.
pisture thevstheough, Multiple passages’ are provided for

30 miltdpla barrel carburators.

Heat exshange means are ‘disposed eithar within,
about, or both within or dbout the ‘eonduit means. In one
preferved embbdiment, this heat exchange means is in the
form of a jacket that is disposad about che condudt wmeans,
providing a chambey internally of tha jacket and about

' [
1
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' This process inmvolves adjusting the temperatuss of the

19

-q,a-

tha ccmrlu!.t:. thraugh wh:t.ch ‘haaa “exebange €luid ‘can ba
¢iveunlated, Temperatuve adjustmanc is achieved by
civeulating refeigarant £luld at‘a low temperaturs thraugh

the hest exchange ehamhaaf. for  heat exchange with ‘the ™
fuelealy mixrora passing chrwgh ‘the passage of the ‘con- .
dude, -

In other embodiments of the invancion. tha heat
exchange affieiency is enhanced by providing metallic fins.
that project into the pagsage ‘through the conduit, from
{ts wall. Altezmatively, to supplemert the ‘cooling effact -
provided by tha jacket, or in placa ‘of it, a natwozk .of

tubes may be disposed in the ‘esndult passiage, and may evert:

projact ined the inlet of the intake ‘manifold, to elrou= .

late refrigacant ﬂuid; or a aambinaai:on of all af these
mzy be ‘used,

Praferably, this tempersture ‘adjustmede of the Zuel- -

aix mixtuse is supplemented’ by pre-ésoling of the fuel,’
prlor to the time the fuel is deliverad o, the aafhurstnr..

In a preferzed embodiment, this is accmii.sheé by aiwla ‘)
heat exshanger that is mounted nedr tha ‘Cira wall in t'.ha ' .

engine compartmantt of an automsbila. :

The esoling is ascemplished by the eﬁ.?eular.iea af
vefrigevant: fludd, Whed the investion is' applied to am
autumobile, the soures of the ‘zefeigezant fluid at a low

temparatuce may be the' aix eand:!.tiuuing syst:eﬁ of ths . *
automobile. © -+ I

The invention i3'also concerned: w:t.eh a process fof.-
improving engine. perforsines, and paztieulaxly, for
m:-mg fuel cconony attd for radusing engine emission. -
fusl-air’ mintuze as it leaves the earhusetasr. and befors |
it entars the intake manifoid, of an intaznal aombustion
engine, to a temperatuve not above ‘abeut 40°F (4°C), aund
preferably, within the zangs ‘Sgom aboub «20°F («-zg'ca o
about 30°F («1°C). ,

L}
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In praee:!.emg the :lzmaeiaa. eh.. se ﬁichﬁﬁical
adjustments ars made. ‘Thuy, aseh jat ovdinarily present
in the carbucetor is removed and replaced with a jet
having an opening dizmater at ledst 107 smaller than .
-originally present, and preferably, 20% smaller, and ‘._mnae.'
praferably, 30% vo 50% smaller: each carburator float is
‘lowarad, to raduce the amownt of fusl present in the huwl
and to reduce the residende ‘time of the fusl in ths bowl; .
and finally, the spark plugs normally used are replaced
with plugs at least two and prafurably three vidges hottsy
than those originally and aoﬁg_.‘lly present.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an explodad, .fragmantary, isomseria viaw,
partly broken away, of a heat exchenge device construnted -
in assordanes with one prafarrad embodiment of the invenw
tion, designed for insertion between the ‘disehavye sutlee
of a genaral type, double darwval earburator for an {ntarnsl
combustion engine, and the inlet powt of the intaks minie
fuld (not shown) of the engine, shwi.ng. the two jets snd.
single float thae mghe be used in such a genaval type
wbtﬁir.or;

?13. 2 is a seation in e vmiul plave threugh a
single coaﬁu.-l.e. showing heat exchange (cooling) coils dise
posed within the passuge ‘of the conduit, and projecting
below the lowar end of the somduit 2o that upon assembly
soms cooling coils will project ines the inlaet port of
the intake manifeld, in anauedmeu with a modified embudie
wat of the invention;

- Plg. 3 i3 a section taken on the line 33 of Fig. 2,
1eom~.'.ﬂg in the dizeseion of the ayzaws |

- Fig. 4 is & top plan view of a condult equipped with
hnt'. exchangs £ins, in aceovdases with another mud:l.ﬁuﬁina
off shm invention:

Fig. 5 is a schematie diagestn of ancther embodiment of
the lgvention, in which the operation of che jacketetype
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| 21
heat uxehnngar showa in Fig. 1 ls supplemiented by that of
a heat exchanger Sor the fuel that s being supplied to

the ‘sarbugetoy, the ‘Scures of cooling for both heat
axchangers bedng the aiy donditioning system of ua autd-

. mobile in which the engine is mounted, ehé alg eaadisimr

baing of the cvmpressor type, and
Pig. 6 is & schemirie disgram simllax to ghat of Fig.
5, but in which the ‘soupes of refpigerant fluid is am air .

‘aonditicniag systen operated by a zefrigezant unit of tha .
gas absorption (Sexvel) sype.

* DETAILED DESCRIPTION OF THE INVENTION

Referming now to the drawiags by mumsvals of
refeverice, the numeral 10 ‘deriotes gemswally the heat
eschangs means for adjusting the temparatuzre of a fuale
aie mixture, intsroedliate the dischuvgs outlet of a
doubla barrel carburaxby and the intake poret of the
pandfold of an internal combustion engine, in accordance
with ons embodimant of the invention. This heat exchange .
mesns is vefayred to heresfese for convenisncs as a ,
Yeimee", when it i3 Sully assexbled as describad balew.

The visax 10 consisty of four main parts. These are
a base plats 12, the riser body 14 that, in the assembled -
eiser, i3 seatsd on the base plate 12 and welded thevato
about its periphary, a top plate L6 that, in the assems -
bled ziser, is walded about its pavdphary to the uppur end
of the riser body 14, and a pair of gensrally tubulaz,
upright conduits 18 and 20, that ara disposed centzally
within che zdsexr body.

The two conduit wembers 18 and 20 :.-upuee:lmly. a
sha assembled ziser, ars welded or othertise sesurad in
fludd-tight fashien te both the base plata 12 and the top
plate 18, so that they ars wigidly secuzad ia place within
ghe riser. The base plate 12 and the top place 16 axve
preferably forzed to have the same shaps, and each is

s
)




\ provided with a pair of eireular openings 22, that are in
| ; : reglstry, in the asgembled riser,. with the passages 24 of
. ‘ *  the comdult wembées respectivaly, As is easily visualizad, |
| zf' when the riser is fully asgembled, its construction proe
: L vides a chambes 26 absut the conduita’ 18 and 20 ‘raspectives k
. The ‘siser 10 is provided with an opening Y8 t» which |
‘ s zefrigerant £luid supply line ‘30 19 connectad., Diae
= watedcally opposite tha inlet opening 28 in the bady of
: ~ 10°' the riser, the risar is provided with an outlet opening
in which a refrigerant fluid discharge lime 32 is insertad.
The body of the ziser and the bdase ‘and top plates are
also providad with other vegistering openings (showm bus |
not mumbersd), providing passageways for fasteners for
| 15  asseubling the wiser in position a¢ the inlat port of the
AL : intaks oanifold of an asutomobile engine, and to permit tha
assettbly of & genetal type cazbusstor on top of the rigew.
Foxr simplieity, neéithey the angiaa nor the carburetor are
4 . shown in the deawings. .

20 However, in the prastice of the invention, it is
gecessary to make some adjustments to the standard eguip-
ment of the autouobila. For this vausen, although the
carburatory itself is not shown in the drawing, a floae 34

* | and the main jets 36 are shown in the approximata positions

that they would ccoupy in the casburator, if it wars showmt
in the exploded view of Fig., L. |
In use, rafrigevant fluid is ecivsulated Srom the
supply line 30 into the chamber 26, It aizsulates about
. - the chamber, in heat axchange centact with the surfaces of
30  ghe onduits 18 and 20, Evemtually it leaves the chamber

theeugh the ouclat line 32, for return to the refrigerating
systamr; as will ba desepibed presently. -
| The gisaz body 14 may eptisnally be pievided with
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-

&

4 . inwardly projecting vibs o Lafiles 38. Thesa sexve the
. ' 35 dual funetdon of creating rurbulence in tha refzigerant
b fluid and thus imprsving heat exchange, and of strengthens
g ) ing the riser budy,

', e

R Y : . - [ L X

Lo ! ] C i - _ R i T _ & i i i _ . - §
o™ + .

L . L]
s 4 . N i e i L bbb I DV i A — - ; i EAPSIETIY. TYPUNNTURE TR, U SN
s, Doy mdnd i i Ebe i e FF SR TI i e woaT B\ I am A e A AT i e ar-mu- ke 3 .- e ""‘"""!4"1"" M M B Y e A D T YT AP VY TR S b g 15 -
CATYON IR ¢ oty i 5




.. In the mbed:lmne of ehe mmcm shown in ?:!.g. L,
hu: uahaage with a fusl-aly mimeuvs passing thfough the
passagas 24 of the two conduits 18 and 20 respectively, is
accomplistisd bedause the conduits are ‘thermally conductive.
Somewhat improved heat exchange effiniency csn be obtained
‘in- the embudiments of the invencion :I.uustrated in Figs.
2, 3 and 4. i

- Refurzing now to F:l.gs. ‘2 and 3, tha condule 18 is
formmd with a passage ‘therathrough 24', for providiag
communicacion betwaen onme barzel of a carburator and the
{nlar port of the {ntake manifold. Tubing 40 is insertad
in flutd-vight fashion through a bore 42 drilled thesugh
the wall of the conduit 18'., Within the passage 24' of
the atmdnit, the tubing 40 iz woumd thwough a saries of
econvolutions, which generally lia in the gsame hnmantal
plane. The tubing {s then led out ehraugh anocher bora M
dedlled through the wall of che conduit, again in flulde
gighe fashion. As shown in Fig. 2, theve may ba scveral
levels of guch planar wiadings disposad withis the pussage
of a single conduitt, The extarior lengths of the tubing
may be conmectad to a manifold (aot shown) at each gide of
the condult, one Sor connection to sefeigerant fluld
supply, and the otheg for aunauﬂ&un to *.‘if".‘iglrﬁt fluid’
vaturn line.

Altataatively, to simplify f;ahriw:m. the wall
of che conduit may be penatraced only oncs for the inlet
or supply side of the tubing, and once for the cutlet
side of tha tubing, with all othay planar series of cone
volutions of the tubing baing interconnsetad within tha
passage in the condudt., Prafevably, in addision to the *°
several levels of planar convelutions of eub:l.aga. fov
optimin heat exchange, shown in F&g. 2, at least one
planar donvolution 46 of tubing is disposed to pro) uct
bealow tha lower end of tha condult passage, so that upen
assatbly, that cémvolutieon 46 projects into the iatake
aanifold.

, Fig. 4 illustzaces & somevhat simpley const@uction
for improved heat exchange efficiency as comparad to the
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smuma 1llusevatad in Fig. la In Fig. 4, the conduit
18'" is formed with a plurality of tshin, z*adiany inwardly
peojacting fing 48. These are: united at their zadially
irmet endy to a thinwalled cylinder SO. for vigidisy.

The entize st:mme is meania for good thermal eaa-
dustivity.

- The operation of the dwiu cax be inustfaud as

- installed in an air ecndi.einﬁad aue&mbﬁ.a equipped with a

L

20

30

33

] . dia 7

?ieipfeeating incernal combuseion engine and a COMPLILLOT ~

. type alr nonditiomer. The riser {llustzated in Fig. §

has. the ‘qonstrustion as showa inm Fig. 1. )

. Refersing new to Fig, 3. the visey 10, shown in
framea‘y fashien im Fig. 'S, should be undezstood to be
fully assemblad, go that ivs chambey 26 is comnletaly
enclosad. Mozwovew, it is to be understced to be disposed
batween the digschawvge suslat of a double barral cavburetsr
and the Inlet port of the intake manifold. Zus :a&igm
cutlet lina 32 ig eonaected to one port of a chack vaive .
52, A sacond port of the check valva 52 i3 connescad
thrsugh a line 54 o a compound gauge 56 (boeh the line- 54 .
and the gauge 55 are shown in phantom)., A thizxd port of
the check valve communicates thesugh a passage 58 in the
lead 80 of the coupressor of the sefeigavation unit with
the bore 62 of shat oylinder. A second passage 64 provides
communlcation batwasn the bora 62 of the eylinder of the
compressor discharge service valve 66. Onm port of chis
valve 66 communicates thuough a line 88 wieh a high pressure
gauge 70 (both the line 68 and the gauge 70 are shewn in
phantiem)

A line 72 i3 connected to the discharge outlet Syem
tie discharge gnugd 66, to carxy auipressed refsigerant
fludd chrough a sezies of ecnvolusions ia the sondenser. ,
The refzigerant fluld then passes f£z0m the condenser ehsaugh
& line 76, theough a check valve 78, laed a seceiveyr
dahydeator 80, that is equipped with a serden 82 in the
usual fashion. A length of tubing is nmﬂgia with tes |

[}
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lower end projecting ince cha raeafvtr dahydraaar 80 énd
with ‘4t upper end comnectesd £o an expansion valve 86,
This valve' 86 is arranged with a main discharge line 88
that supplies the expanded, very sold refrigevant fluld
o the interdor chamber of a hedt exehanger 90,

This heat exchanger 90 may be mounted just in foout
of ‘the fire wall of the sutomebile, or alternatively, -
within tUe aix intake line of the alr filter, vhere it will
ehill 4 mitn.",ng ai¥. A coil 92 {s mowneed within the heae
axohangy : s shsn. to carey liquid fusl frem a supply line
94 through the cidl and tog a dissharge line 98 actmmi« /
eating with the carburetor, The chamber of che heat {
exchanger 90, through which the refrigevane fluid sirous -
laces, sommimicatas with a line ‘98, that passes :hznugh
saveral convolutions in the avaporatsr oy cooling undt
saction 100 of the alr conditioning syscam, This i3 the
part of the air conditioner system that is imcanded to
permit cooling of the passenger compartment of tha automo-
bila. .

After leaving the comvelutions in. the cooling unis,.
the line 98 i3 connectad to the rafzign:ane gupply line 30
of the wiser 10.

In operation in 4 typical modesn air conditioned autpos
mobile, rafeigerant f£luid is discharged feom tha come
prassor through the lina 72 at a tempevarure of aboue 170°F
(77°C) ./ As the refziguwrsnt fluid enters the rsasivas
dahydrﬂtar 80, its temparatuwve is about 85°F (29°C). Afesy
leaving the expansion valva 86, the refrigerant fluid is
exuxamitly dold, and after passing thrsugh the lisuid fuel
Haat exehangur 90, the passengey asmpartmunt cooling unie
100, ant Ghe wiser 10, Lts camparacuve iz about 10°F eo
20°F (nlﬁ*@ g «8C), &yp:l.aally about 17°® (-8°C),

The outer sufuce of tha ¥iser gquickly becomes

-enorusced with £rost and ice. The fusleals mixeuss that

is tZaveling thvough che passages 24 in che conduits of
the ziser is chilled to & tampevatuzs tot above abbut 40°F

aman o JSERIL L S
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o y (A'c) The dragtic decraase ‘in the empurawa of the air
. v in'che ‘airofuel misture, as it passes through the riser,

:f.”' causes moisture to condense out. Cmequanely the fuale IR }

‘ air mixture passing ines the inlet pors of the intake j
3 oanifold carries with it ertrainad dreplets of water, !
| witich appear to have a very benafisial cffut:. in known 3
fashion, on the combustion’ process. . 4
| The fuel entering the carburetor is pre-chilled
' beame of its padbage through the heat aexchanger 90‘ Tha
- 10 embafaﬁure of the fuel leaving tha heat axchanger 90 is .
N = - not above 40°F (4°C) und generally is mush lowes.
- f' Binge the fuel-air mimtuwe is entering the inttaks mante
g o fold at a very low tampepatuvs, the ‘denaity of the mixzturs
is substantially greatsr than would be the ‘case Lf both
15  weze ac umbiene temperatuva. If must be vemembsred that in
normal cperating cireumstances for aw interaal combustion

- ‘ engine of an automsbile that has been operacsd for a
period of time at a normal zats of speed, the temperature -

, within the engine compavemsnt of the antiomobile may be as
20  high as several hundred degroes Fahrenheis, so that the
: tamperature of the fusle-air mixtuvs entesing the ineaks
a manifold would be well above ambient temperaturs. To

1 oo scconitiodate the chilled comdition of the fuslegir mizsuse
v ' brought about through use of the pressnt inmvention, cevtain
;| 85 adjustmants must be Gade for proper engine perfsrmance.
h o Flese, the float or floats in the carburetor must be

| - lowaged, to reduca the residende tima in the earburessz.

This limits the expssure of the 2usl in the carburator

J to the amblaent tamperdture in the engiue sompartment, and
30 halps kesp the fual at either ambient cemperaturs, of at
. the tsmparature ts vhich it had besn pre-cooled, i2 a pre-
| ssoling heat exshanger i3 in use. |
" : : Secondly, the opuning diametey. of the jet oF jats of
i v the curburetor must be reduced in size. The radustion in.
. 1 35 opening diameter should be at least 10%, and prefevably is
y at least 20%, and most prefevably, is in the fange Seom o
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30% to 50%, as eaﬁpzmd to normal opening diaﬁutné of a

standard, utimodified automobile of the same kind,
Thizd, the spazit plugs muse be Taplaced with spark

plugs that ars at least two ranges hotwer thin would bu

3 normal for an unmodified automebils of the same kind.

spacik plug range indicates. the ahiuey of the spark plug
to dissipate heat through the body of Lits commmctar, its
insulation, and the cylinday head of the engine, so that
ouly the tip of the plug stays hot. A spark plug rangs
10" is gensrally indicated by its number. For axampla, the
apark plug asuld ba ‘'a No: 44, a No. 45, or a No. 46.
Tha first numswal, (4), mdieaees thae the plug has a
14 millisetay diameter. 'The second numerql denotas the
hest range of the plug; the higher the f:.tber, the hottar
15  the spazk plug, A hot plug would be indisared Fav use when
the fuel would enter'the inzaks manifold ae a relacivaly
low tmiﬂmu or in a liguid svate. Ia the casa of thas
‘prasent invention, the chilled fusleair mixture reguives
hotter plugs than normal for proper ignition., Genarally
20 . plugs two zanges hottsr are satisfactory, bue praferably,
plugs that are thvee ranges hottey are used. Some experi.
mantation may be tequived to optimize engine parformanca.
While not shown in the drawings previsusly rafarred
to, 4ll of the refigerant fluid lines ave insulaved, as
25 is the line eavrying preechilled Liguid: fue.‘l. from tha heat .
exchanger 90 to the sazbuzetor.
Demonstirations of the use of the inventisn on auto-
mobiles indicats that use of the invention produsas a
substantial improvement in the wilsage obtained from a
30 given quantity of gusoline fusl, Ia addition, the qualisy
of the emission from the exhaust ia {mmrevad substantially.
. Perdozmance um to be improved to sush an extent thas
eliminavion of the catalyeis convertsr appears to be a
possibility,
as I the odified embodiment of the invenvion illusewated
schematically in ¥ig. 6, the principal differsnce fzom the

L
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smbodisare af the :!.nvlae:lea shown ia Fig. § is that the

safrigeration wit is of the Soml. type, opetating on

' the principle of gas absorption. The sourse of heat that
opasates the refrigerating unit may be the axhaust system

of the car, for great economy. |

/ Refurring now to Fig. 6, whars primed nunerals refer
to componants similarly idencified by the same sumarals
in Fig. 5, tha refrigerant leaving the riser 10 passes"

through a line 32', and then through the operaring portisn

of the refrigeration wunit, gensrally denotad by the
numerdal 102, Heat iz furnished to this unit by intez-
connection 104 with the exhause line of the automebila
angine.,

Whila ths use of the inventisn has been diseunaéd
hers in primarily thy cerms of its applivation in connaes
tlon with reciprocatiag internal sombustion engines fox
automobilas, it should be wmderscood chae she invencioen
e also be employed with reciprocating inesrmal combusge
tion engines in any kind of insvallation, and with any °
kind of fusl delivery syseem to the engine.

While the invencion has been disclosed herain by
zafarinice £o the deutails of preferred embodiments theveof,
it s to ba understsod that such diselosure ‘is. intanded in
an illustrasive, rather than a limiting sense, as it is
contemplatad that various modifisations in the constouse
tion aud arzangemsnt of the parus will zeadily cesus to
those skillad in the art, within the gpizit of the invens
tion and the scopa of the appendad alaims.

.
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1. Mesns 'f;aé adjuéing the tcemperature 6f a fualeaiz

2.

ds

mixeurs intesrmadiate the discharge sutlet of a care
burstor and the intake pore of che manifold of an
{nternal combustion engine,’ comprising:

conduit means having at least cne passage thers~ .
theough for interconnecting each d:tscharge outlet of
& carburetor barrel and an invake port of the manifold,
to provide commumication thersbetwasn for the £flow
thersshrough of a fuel-air mixrurs, s=d

memms for eirsulating a refeigerant fluid in heat
exchange relavion to said Susl-atr mistucs: within,
adjacent, or aboue said conduit means, for chilling
said mizturs to a temperaturs net above about 40°F
(4°0).

Means for adjusting the tesiperaturs of a fusl-ais
mixturs in acsordanse wich olaim 1, whersin said
ueans for eirculating refrigerant fluld somprises .
Jacket means disposed about said conduit mamns,
providing a chamber within said jasket and ahuue sadd
conduit means, and .
means for sirsulating refzigerant fluid theaugh
said chumber for hest exchange with § fuelesir wie
cuea passing through said conduit means,
said conduit means baing thermally conduative.,

Means for adjuscing the tamperature of a fuslegis
mixture in actordance with claim 1, whersin said
weans for aireulating a refzigerant fluid comprisas

tubulaz heat axchange cesns disposed within the
passage through caid conduit means, and

means £or circulating the refzigeane fluid
thgough sald tubulay hedt exchange ceans, for heat
exchaiiga with a fusleair wixtuvs passing theough the
pansage of said conduit means.
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5.

§.

7

Hund for adjuseing the ‘temperaturs af a fuul-a:!.r
mixture in acsordance with elaim 3, wheﬂd.n sald
Cubular heat exchangey is formed with a pa?ﬂ:l.oﬂ therse
of thae prajee::s ints the ‘intake pem of the m&fald.

Means for adjusting Ehn ‘temperaturs of a fueleair
mizturs in assordance with elaim 3, wheruin said '
tubular heat exchanges means is in the form of a nate
work of tubes disposed transversely of the passage
through said condult mmans,

Means for adjusting the temperatura of a Zusle-air
mixture in ascordance with elaim 2, wherein said eon~
duit means and said jackst ars metallie and gantarslly
conforms in its peripheral shape in hovdzsneal ue.eian.
to the shape of the base of the carbuvstor.

Maans for adjusting che tetperiturs of a fusl -aixr
uixturs in acsozdance with alaid 6, whavein said

© Jackat is formad from a gemerally subulay bady thae

8.

is closed at its upper and lower ends wich top and
bottewm cover plates, said plates baiag formed with

dpartures in ragistry raspectively with uch puuga
theough said conduis mesns.

Means for adjusting the cemperaturs of a fuslesix
mixturs in assordsnas with eclais 1, 2, or 3, wharsin
said conduit mewns has eithey single, double, or .
quadzuple passages cherethrsugh, to accommodats a

single, double, or quadruple barrel sarburetor,
saspectivaly,
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10.

12.

3l

vi6e
Meana for adjuaeing the temperdvure of a fusl-alr _
mixture in accordance with ‘elaim 1, 2, 3, or 4, vhere-
in sald condult means is formed with wall means da-
fining each said passape ctherethrough, and with fins
that project from gaid wall means invs esch said

Passage, said wall means and said fins baing in

+ thermally eondustive relatien, vheraby the surfices of

sald £ins provide wdditicnal heat exchange in each L
said passage for the fuele-air mizcuve. | 3

Means for adjusting the temperature of a fusleair
mixturs in acsordance with claim 8, wherain gaid
means for cirsulating raferigerant fluid comprises
the air conditioning system of an suesmebile in
which said sngine is mouneed, |

Ia cotbinanion, means for adjusting the temperaturs
of & fual-air mixtuve in gucordsnce with claim 1, and i 4

Heat exchangs wesns for cooling the fual o a .
Campuratura not gbove about 40°F (4°C), disposad to
coel the fuel prior to its sdmission to the sape
buresor, nd ' o :

means for circulacing refrigevant £luid ts aud
f2om sadd heat exchange means in heat exshanging
sulation with said fusl,

The ecombination of claim 11 wheveint said means fow
eisulating refrigerant fluld o and from said heat
exchauge saans comprisss the aie condicioning syscem
of a8 sutomobile in which seid engine is mouneed,

The combinacion of clait 12 wherain suid heat
axchange means for cooling the fusl is disposed in
frone of the five wall of an automobils in which said
etigine is sowmted,




> ba bk

;.4,{ L1

e e kit T TP [ i ——

. w17 .

14. The combination of slaim 12 wherein said heat _
exchange weans f£or cooling the fuel is mounted and
disposed within the ai® inlet passage ‘Ladding to
said earhtﬁ.-war. and wherain aaid heat exchange

S‘W.. .. u.niﬁ:ﬁfai' aeo!.!&-thi fual also serves to asol
inceﬁ:l.ag ﬁr. SN

i5. 1 cmb:tnaei.a*h. & carburstor for an :Lataﬁal. eome
., ‘bustion augzna. and
" means for adjusting the tampavaturs of a fuale
10 alr mixtuee in accordsnce with slaim 1,
said carburator having ac least ons float that -
aontxrols the volume of ligquid fusl and the residencs
time of said fusl in said carburetor, said saebuvesse
baing ‘adjustsd o have sald float lowszed below ths
13 leval appropriats for the carburetor in the absance
of said means for adjut&ng the cempurature of the
fuel-gir mixture, and having its jet oz Jets reducad
in siza to at least 10% swaller opaning diasstwter than
appropriate for the carburstor in the absencs of said.
20 means for adjusting the tempevacusa of the fusl-gir
adsturs.

16, The combination of alaim 1S wherain said means for
eizsulaving vefrigersnt fluld compwvises tha alr cone
ditioning system of an automobils in which said. dawe

'L burater and said mesns for adjusting the Ladparacura
of the fuslegir mimturs ars twounted.

17,  The combinattion of ch:l.n 15 including heat exchange
neans fo¥ cooling“the fusl, disposed 2o cool the fual
. prior to its admission to the carburetoz, snd -
10 maans fof circulating refrigerdne fludd to and
| Szom sald heat .exchangs saans in heat exchanging
zelation with sald fuel, |
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19,

20.

2l.

f 22l

The ‘sombination of claim 15, having its jet or jets

veduced in size to at lesst a 20% smaller diamater

opening that would be ‘approprlate for the carburecor
in the ‘absence of the means for adjusting the -
temparatures of the fusl-aly a:b:mrn in aneordmee‘
with claim 1.

The combination of claim 18 wherein said jet oz
jets are raduced in size of opening to the range '
from 30% to 50% of the dizmatar of opening that
would be appropriaca for the carburator in the
absence of the mesns for adjusting the temperature
of the fusleair mizture in accordance with claim 1.

Ya the combinatisn of claim 1S, 13, or 19, an intemsal
combustion engine having at lasst one spari plug,

sald spark plug. being at least two. rauges hottar than:
appropriate for such an mgmu having an wmodified
assburator mounted diveesly on its manifold, without
the bansfit of the temperaturs adjusting means of
claia l.

In the combination of claim 20, said spark plug
buing at least thres vanges hotter than appropriate

1y on its manifold, without the benefit of the -
genperaturs adjusting weans of claim L.

A process for ifproving tha performance of an
internal ecmbustich engine that is equippad with a
carburater dand an intake manifold, comprising
adiusting the temperaturs of the fuslealr nixtuws

by cooling it just before or as it entars the inlet -
port of the intake manifeld, to & temperatufs not
above about 40°F (4°C).

- RV
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 for such an engine having a carburetor mounted dizects:
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24.

23,

26,

27,

28.

29,

«19e

‘The ‘process of elaim 22, including precocling the

fuel before it is deliverad to the carburetor, o
that it is dalivevad to the ‘carburator at a |
temperature not above about 40°F (4°C).

A procsss acsording to ula.ﬁ 32 oy 23 vherein the

temperature of the fual-air mixtuve, after it leaves

the cazburstor and as it enters the intake of the
panifold, is not above about 35°F (2°C).

A procsss ascording to claim 24 vherein the fual :Ls
pracooled bafors it is delivewad to the ‘sarburetoy
to a tsmparature not above about 30°F (-1°C).

A process according to claim 22 or 23 wherein the

agaling i3 decomplished by heat exchange with a ely-.

culating zafeigerant fluid. aa

A ‘prceeu aceording to olaim 26 wheraein the -

pafrigerane £luid ig clreulated by the alr econdl«
eioning systsm of an sutomobila in. which said engine

is mounted.

A process acuording to claim 22, whevein the
tamperuature of the Sueleady mimtura, after it laavas
the earburator and as it entars the intake of the
manifold, is in the vange from abbut «20°F to about
30°% (=29°C to «~1°C).

The process of alaim 23, whersin the fusl i3 pzee
sunlad befors it is delivered to the cazbuator to
a tempegatuce in the range from about «20°F to about
30°F (=29°C to «l%0). | |




DECLARATON, BOWER OF ATTORNEY, AND PETYTION
| . . ;

We, James R. Russell, a oltizen of the United Statas
of America rasiding at 4305 Polk Avenua, Alexandria,
Virginia 22304; end James M. Russeil, a cltizen of the
United States of America vesiding at 4805 Polk Avenue, )
Alexzandria, Virginia 223044 declare that we have vead the
foregoing specification and alaims and we verily balieve
we are the original, first, and joint inventors of the
invention or disesvery in

Davies and Process for Improving the
Performance of an Iatarnal Combustion Eagine

deseribed and claimed cherein; that wa do uot know and do @

not balisve the sams was ever known or usad in the United =

Statas of Anewdca befors our imvention thevsef, or

patentad or described in any printed publisacion inm any

dountey bYbefore our invention thawaof or mors than ons yaar

prior to this application, that the same was not in publie

use or orn sals in the Unlted States of Ameriss mors tham

one year prior to this application, that the inveantion has

not Lean patanted or made the subject of an inventor's

csptificate issuad befors che date of this application

in  any countsy foweign to tha Unitad Seates of Amawica

ot an application filed by us oz our legal repressutatives.

or assigns move than twelve months prior to this applioa- -

tion, that wa acknowledge our duty to dissloss informa-

tlon of which wa ave awars whish ig matewial to the

examination of this application, and that no applicacicn

for patant or inventny's certifisate on this invention

has besn f£iled in any country fovaign to the United

Statas of America prioy to this application by us o

our legal rapresssncacives of assigns, axcapt as follows:
NONE
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- And we hezeby appoint *
Prank E. Robbins Registration No. 17,729
+ James R, Laramis Reglatearion No. 28,934
all of Robbins & Laramie, whose addrasa i3 1835 R Straeet,
Novthwase 2, Washington, D.C. 20008, taleplone (202) 887«
5050, our attornays with full powar of substisution and
Tavosation, to prosecuts thig application and to transaet
all business in the Psvens O0fFfice conneoted thezawish,
Plegsa direct all eorrespondence and ealephone ealls to
Franie E, Robbing, Registration No. 17,729,
Wiezefore wa pray that Laﬂ'ears Patane ba granted to
us for the invennion or discovery described and olaimed
in the forsgoing spesifisation and claims, snd we heveby
subscriba our names to ‘the foregoing specification and
claims, declaration, pme of attorney, and this pesdivdsn,
~ The undavsigned petiticnsws declare further that ,all
statemants nmads hevein of their own lmowledge are tzus and
that all statemsnes made on informasion and belief ave

© baliaved to ba twrus: and Surehey that these Statsments

were cgde with the knowledge thay wiliful false stavamencs
and the like 30 made are punishuble by fine or imprisene
uane, ox both, under section 1001 of Title 18 of the
Unitud States Code and that sueh willful false atacaments

. tiay jeopuzdize the validity of the application or any

patent issuing theveen.

laventay

Post 0f£lae Addzess: 48085 Pell Avenus |
° ‘ Alesandria, Virginia 22304

FPosy 0f81es Adaﬂau 4808 Pulk Avenus |
Alexandria, Vieginia 22304
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DECLARATION, POWER oF 'm'mw. m PETITION

Ve, James R. Rusﬂm. ok eiﬂuaa of eha United Statas
of America residing at 4308 Palk Avenue, Alexandria,
Virginia 22304; and Jma M, Bussell, a citizen of the
Ualted States of Aueica rasidﬁ.ng ae 4305 Polk Avanus,
Alexandeia, Virginia 22304, duc.‘!.a:r.-u that we have read the
foregoing specificativd uad claims and we varily baliaeve
wa ave the opiginal, first, and jainﬁ inventors of the
invention or discovezy in

Davics and Procass for Improviag the
Pavformanices of an Internal Combustion Engine

dascribed and claimed thersin; that we do not knew and do
not belisve the same was ever lnown of usad in the United

 Statas of Amarica bafors our invention thaveof, or

patantad ox desaribad in any printed publicaticn in any

countey bafors cur invention thezeof or mors than one. year

pelor to this applicatiion, that the same was not inm publis
use oF on sale in the Unitsd Statas of Amerieca more than
one year prior to this application, that the isvention has
not been patanted o made the subjest of an inventor's
cartificacs issusd before the date of this application

in afy countey foraign to the Unitad States of Amevica

on an application filed by us ey our lagal rapressntatives
or assigns tore than twalve denchs pedor to chis applicae
glon, that we acknowlaedge our ducy to disclose informae
gion of which we ars awaze which is matezial to the
sxaminacion of this applicativn, agd that no application
for patent or invantor's certificata on this invention
has been filéd in any countzy foreign to tha Unitad
States of Amsrica prior o this application by us ox
oug hgn rnprauaetaﬂmn ot nﬁ.cm. excapt as followa:
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An& we heraby appoint
Frank E. Robbing
James R, Lagamie

Registration No. 17,729
Registration No. 26,934,

all of Robbins & Lavanie, whose address is 1835 R sereae, x

Northwest, Washington, D.C. 20008, telephona (202) 887
5050, our attorneys with full powar of substitutdism and
revocation, to prosscute this application and 'ty twangact
all business in the Patent Offiue connected thevewith.
Pleasa direct all corvespondence and telephone ecalls o
Frank E. Robbins, Registwasion Ne. 17,729. o
Whaevafore we pray that Lattars Patant he grantad eo
us for the invention or discovary descyibed and elaimed
in tha foragoing specifisatiion and claimg, and we hevsby
gubsczibe our names to the foregoing specificaticn and
slaims, dealaration, powar of attorney, and this patitdion.

The undexsigned petitioners daclare further that all
statemants made hewedn of their own imowledge are true 'andf ’
~.ghat all statemsnts made on informanion and belief ame

balieved to be true; and further that these statemenvs
. were made with the 'mutladge that willful false statements

and the like 8o made are punishabla by fine or imprisone
ment, or both, under section 1001 of Title 18 of the
Unitad Skates Coda and that such willful false statuments
nay jenpard:!,za tha validity of the applinacina oz any
patent lssuing thareen.

Taventor __/,,.,,‘,b, /’ ,1‘ g p e _
- pAESE Name naLLal Nams
amn : Ruaaeél.:!.

Dave /22 04 . f /

Post 0ffiifse Address: 4808 Poll Avenus
Alexandzia, Vizgiania 22304

Inventos Vit I 0 L0 4 el
AN an Name Middld Iaitial Last Nawme
Jattes M. Ruasall

Data _ ‘m""‘”é 4 l/.

Pose 0fflca Address: 4808 Paik Avanua
Alegandzia, W.:.-n-.'.nia 2230&
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Exhibies 1, 2, 3,_ and 4

"EPA could not obtain legibla copies &“ the 7subj‘eet' documents and

therafore, they have not been made part of this Attachment. fndividuals
may reaquest coples of thesea documents from: Mergill W. KRorth, Emission
Control Technology Division, Office of Mobile Sources, Entvirommental

Protaction Agency, 2565 Plymouth Road, Ann Arbor, MI  48105. (313)
668=4299, . |
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| Attachﬁene B

CONF IDENTIAL . W

DISCLOSURE DOCUNENT

TITLE: Device and Process for upsoving the Performance of an ntese
aal Combustion Engine. Common Pieles Russell) Faelmigey.

PURPOSE OF THE INVENTION: The invention described hevéin improves
the performance of the invernal combustion engine and thereby im-
proves the mileage delivered by a given guuntity of fuel and radus
cus the pollutants emitted by the exhaust systen,

guus ST TR Lol Semasen dencetodng e, enesien aad e
- L0, ra de e ate description
deavings are contained fuvehes within the Dilggglﬁfé ﬁﬁﬁﬂﬁiggt

. PATH OF THE REFRIGERANT: Rafsigerant leaves the air wonditisning
condenser, passes throush the SXpAnSinh valve and enters the fuale
eh&l:ingﬂeank. The rafei ¢ surrounds and chills the fuel which

is passing ¢ gh the coils within the fuelechilling tink, and exits
the fuelechilling tank. fThe refrigerans proceeds to entey the ‘riser’
which is placed under the carbuvetsy and on tep of the intake manis

46

fold. The fefrigerant szols the alr/fuel miseure within the theeaw(s)

of the ‘risep' and exits the 'sizer’ engsuse &5 the compresscr thus
sonpleting the eyola,

PATH OF. THE FUEL: The fuel leaves the fuel Eua@ and enters the
fueleshiliing tank, ' While Passing cheough the goils contained withe
in the fuelwehilling eank, the #uel is chilled by the zefyigerant
thezein, and proe to the carburetsz inlet, The fuel enters she
float chamber (invhich the float level Has besn lovared), passes
through she carburetor jets, (in wiieh the osifiss siza has besn goe
duced), and thence threuyh the 'siser' where e fuel/air mixturs is
again chilled, and enters the intake maniford enrouts to the ssmbustion
chanbers. The epark pluy heat vangs is increased as Appropriiate to
the jet opifiie size in conjunseion wish fitel, aly and temperatuse.

THE EXISTING METHOBS: No existing mesied of ineressing fuel nileaga
and/or reducing pollusant emissions duplicates the funaeion of thig
invention. There are hewevay, several devices bainyg marketad esdu
which ‘elain’' to increasa fuel mileage and/or seduce pollusants. NONE
Uses the procus or. systen described herein. :

SUATUS OF THE INVENTION: Our test casules, (Ensls No. 5,8,%,and 8),

 wars produced by tests on ecquipment and using netheds which elosely

duplicaca the methods and aguipment used by the Enviosnmental Procens
8171 Agency (EPA), fuy theiw evaluations. Our tuses wers condudsad
8n the Sun Blaseyis Muek %2 bBynemometer and very acsurately dstone
SEzate A substanzial inevease (n fuel niluage. Test results Have
varied fzom & 50 par cunt inevease {n fuel milea e, (Aaver less), eo &

400 per cent increase i fuel mileage: We need &9 devalop an age
‘cizate detupmination of she preper rasiv of aig, Lue), jet size, tage

pechtuce, and spark plug heat range in order ¢o echieve the naginum
pedsormance poswible for vagicus engine sizes, fuels and fuul syszdns.
This fust be dene eo thae & deomndable detew faticn of tileaye ine
Creise can ba aeeuraunéy Predigted and the Full posencion of ehe ine
vaneion oan be ceslized. Given ehe range of Siuteuacion of fuel
milesgs Lncteases =50 0 100 per cane« va feul the highes ranuye of
4ner|||¢pneeoaeagl ia lmminenely pomdible, vieh greas peebabiiity
Of axcauding wshe 100 par Gens QALK. (S0e enclosure 4 whagein 4t staces
that less than 20 per cent of the fuwl energy is conversed int. eheegy
for & cue's perfornaites). » '

48 not a ﬁugﬂuiea §£ uhiehleeacitﬂvnngtau,ua:ki. it is mevely

’ it
& Batter of how well!

. Testing en fuel injeceios engides and diesed en
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Russell Fuslmiser cont.

sugsezt Ve have used only the ‘historical’ mechod of Lesuwy .
which is totally unseientifiec and {naccurate except when condusted
over a prescribed course, using prufessional deivers (two peg sar),
and iz timed to the second over the entire course and at critieal

~ points within the course. This i3z usually 2 mest expensive, tisme
consuming and less dccurats method of conducting chese tests than
using the dynomometer. To date, our tests results on diesel sngines
(not documefited by dynomomster tests), indicate a fuel mileage
szaase of 30 percant. Tests with the fuel injected engine portsnd
a fuel mileage increass in excess of 75 pazsent.

He have not bagun testing shyines converted to natural gas, ]
propane, methane, até., NOF On rotary or turbine engines. We antiw
R cipace continuing development and testing of the previcusly tested BE
- eng;n&s bafore embarking upon these tests unless sufficient capital : .
S g and eguipmant for such tests become available., Most of the test -
- L equipment and mateyials vo be used in such tests of these sngines is : Lo
s the sase used i the development and testing of the carburstor, fuel
? , injected and diesel engine.

The ecotal imbact of the sucsessful developnent of this invention
in juse tha basic areas mentioned, (carburetor, fuel injected and
diesel engines), on the Unived Staces alene i3 incaloulable. A prudent

i Agsessnment can be fade. The United Staces currsntly spends $224 mile
lion each day on imported oil. Annually that is ever $80 billien
which can be saved esch yeaxr. .

| oup .mng vehicles, (tzucks, tanks, pezsonhel carriess, agtile
lary placas, light planes, ets.) use gasoline and diessl fusled ene
: ginos for motive power. An insrease of only 254 in tie "battle field
", (the length of time eguipment can aparita on the battle field
withous. resupply), for eue military foreas would peovide the U.8.
grmnd ?gzu&ttgith Af advant.aye that just cannot be svaluated in dole
ARS aHd éants. .

Snall ceafe of the 8.5, Navy, lasger crafé of sur Naval and Masie
sine Servise and various size srafs of our fishing Sleets and mysiad
size pleasurs craft used at sen and upon ialand vatacways use gaseline
and diesel engine power. A mininum decrbase of only 258 in fuel usage
for thase ships and boass i beyond our accurats caleuiauion o 'peue
dent! assesstoent,

Thege Izq!apgraximatnly 170 million passenger cars and tsucks
operating on the highways of the U.8. today, Our automobile induseszy
produces api;eximatily § millien sueh vehiclas each year and ve im-
pore approximacely 4§ millien foveign sutomobiles ekeh vear, Even the
nindmum 504 fuel mileage ilhorvease dlready demonstraced weuld save U.S.
aslteizens billions of dollars each vear and, as importshs, break the
yoke of our dapendency upon expansive imporeed oil which has beon ioe
posed upen us By tha OPEC aations. ‘

Sharing this iaventien with othey indusswialized nations would
inpacs signigioantly wpon the politieal aspest of our futuze Augoe
eiations with all the fatichs of the woxid.

The Enesgy Researeh Carporation (Enel. 4), estimases shat less
than 200 of fusl uned in incernal eombBusticn engines is convartad
into etergy for A car's perfosnance. Lven if shelr estimave should
be proven Ssue, our Anvention at this ehzly stage of development has
g:ggagggguud_. and dosunefited, hileage increases thae nak eiy fige

]

C Withous considesing the savings ageruing ¢o sur govermment of iss
cdedzntin: the ransom itiposad upon ua by the OPES countzies will be
beoken, We will Re lengee have %o be dependent upen or responsive ¢o
tHe whins of a few individuals who coneeol the OPEC national Policied

. 68 oil expagtatden, v o
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Attachment C 43

e

Novembaer 16, 1981

Mrs James M. Russell, President
JosCeAs Corporation

1307 E. Gapi.tol stfeet; N.E.
Waghington, D.G-! 20003

Dear Mr. Rﬁssaii:

I have receivad your letter of Octobar 26 im which you applied. for an EPA
avaluation of the “Russall Fuelmiser" under Section 511 of the Motor

T Vehicle Information and Cost Savings Act. The contents of your applica=-
tion have been reviewed by our Engineering Evaluation Group. Following

, a:e thelr couments and requests for clarifications or additional informa=
tion.

. , 1. 1Is the device ocurrently avallable to the publie? If so, how is
S it being marketed and what is the suggested retail price?

2+ With regagd to inatallation of the device, do you forsee any
~ cleavance  problems due t¢ the additional height of the care
bugdtor? Are you certain that only two models of the riser will
~+ be able to accommodate thacomplete range of carburators in use
today? Have you developed any installation instructions beyond
the sections in your Enelosuves L and 2? We are interested in
revigwing the actual documents which will be supplied with the
devices TYour instructions dnclude lowaring the f£loat laevel,
ingtallation of smallay Jets and use of spark plugs with a
higher heat range. Ave therve any other adjustments vequired,
eegs,y timing, 4dle mixture, or choke, to optimise the
performance of the device?

-

| 3. In the operation of the device, it appears that the vehleles air
e conditioner must be nn at all times. If this is true, how were
. the air conditioning controls set £for eash of the  tests at
S Custont Engineering? How well 6an 4 modified vehicle operate if
b the air conditioner is broken or is not used?

- 4 Acecording to your application, the fuel=ai® miztuve is' cooled
¥ . substuntially befora it enters the intake manifolds Vhile the
| fuel irgelf could be chilled in advance, we bellevs that the
| ~ amount of heat that aould be drawn from the mixture is ineignifs
e icants Do you have any data which compares the tempetatures of
) the incoming chatge with and without your device? How does your
device prevent carburetor ieing and eusurs proper vapsrisation
of the fuel? Can it ba effective in all clinates during all
seagons of the yaax? : '

o el
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We have reviewad the test tesults you supplied with your appli-
cations These include data fyom Custom Engineering and rasults
from another facility which used a. Sun Dynamometer. Although
testing on a Sun Dynamoweter 1s not recognized by EPA as an
official technique. to aevaluate devices, we will cousider the
rasultg. Please provide more information on these latter tests
such as the name and location of the laboratory, details on the
test vehicles and how they wera prapared for each test. In ome
Statement in Enclosura 2, you note "Tast results have varied
from a 30 percent inmcrease in fuel wileage, . (never less) to a
100 percent inorease in fuel mileage.* The tresults which
accompany this enclosure indicate several ihetances whore the
increase was outside this range, primarily on the low side.
There also appear to be several amomallies in the test data from
the Sun Dynamometers The 1969 Chrysler was apparently tested at
77 and 78 horsepower at 31 and 30 miles per houz, respectivaly.
This type of loading i not generally representative of typleal
driving. The results for the 1981 Chevrolet appear to have been
obtained at two different speeds while the %asts on the 1978
Chevrolet seem to have been conducted at different loads.

The results from Custom Engineering have also givan us some
cause for concarns Although we require duplicate test gequences
o two vehicles with and without the device, you submitted teip=
licate test sequences on only ome vehiele. The results of these
tests do not support your claims for a fuel econony bemefit. We
acknowledge your contention that the additional water vapor
introduced into the combustion chamber casuses carbon particles
to be released but do not feel that this phenomencn, if present,
would have any measurable affect on the sarbuvh balance ealeula-
tions The steady state tests which were conducted at Custom
Enginearing are not tecognized by EPA as appropriate but we have
considered thems Please provide more information on the test
vehicles and the procedures used by your personnel to prepare
the vehiclds for testing. Not only did wy original letter indie
cate the need for two test vehielas, it also specified that
devices which require parameter adjusttments also need a thizd
test configuration « ome with the parameters adjusted but with-
out the devices You should inelude this cvonfiguration in your

future testings I am prapared to help you develop an appro=

priate plaqa
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Your responses to the questioms above will be raquired before we can
_ procedd with the EPA evaluation of your device. Since we intemd to con-
duct these evaluations on a timely bagis, we have established a schedules
for gach. Please sulmit your response to this letter by December 14. if
you have -any.questions or require further information, please contdet
; me. My telephone aumber is (313) 668~4299, | 3 |
Sineerﬁly, : |
; -f . ."." ‘o “ .'u:’ ':o' t“;a.kl b"
= | Davice Evaluaiion Coordinator
- Test and Evaiuetiéq Branah |
‘ o |
4
L 2 .\f“‘-” “‘ r:’ ‘ . G - - , - J T
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Attachment D

 March 24, 1982

i

Mrs James M Russell

JuCeAs Corporation -

45 L 'Sﬁfééty NeW.

B 24311 -
Washington, DC 20024=18611

Deay Mr. Russall:

. In a letter dated. November 16, 1981, wa asked for additional information

on your application for an EPA evaluation of the “Russell Fuelmisar®.
Your letter of February 1 stated the information would he on its way
within thisky days. We have not yet veceivad your response.

In order for us to evaluate your device on a tinely basls, we ask that
this information be subtmitted by April 9. Otherwise, we will complete
our evaluation uging the information we have. A copy of our report will
be gent to you piior to its announcement im the Pederal Registar. Please

contact me as soon as possible if you have any questions. I am looking
forward to hearing from you. B .

Sincerely,

®
[} i adan i

i s bay o as, tu LN

" Mereill W. Rorth, Deﬂ.&a Evaluation Coordinator
Test and Evaluation Branch

! \_?"‘P&":’?W%Wm.—ﬂw w Mo, v TS R
- A Wt : Cett e
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ATTACHMENT B
. 52

8 April 1982

45 L Street S.W.
B/24311
Wwashington, D.C. 2004-161)
(202) 554-5332 ‘
(703) 370-4937

Mz, Merrill E. Rozth
U.S.Environmental Protection Agency
Office of Airxr and Waste Management
Ann Arbor, Michigan 48105 :

Dear Mz. Rorth: S - =

I shall fespond to your Nov 16, 1981 letter, (remailed on
January 13, 1982), paragraph by paragraph thus providing us a
mutuaily available reference. All paragraph numbers refer to
your letter.

2 | 1. No. It is not now avallable to the public. Tooling
b is in the process of completion.

nis

2. We have ewperienced clearancé problems on the Cadile
lac Bl Dorado. This was easily corrected by changing daskets.
I am not certain that only two (2) models of the yxiser will bhe
able to accomodate all carburetor-intake manifolds. We do
plan to produce risers with multiple bolt pattexns. Even so,
wa still shall probably have to produce more than two (2) 2i-
ser models. (I shall deal separately with installation in-
gtructions) .

3. Yes. The vehicle air conditioney i to be on at all
times. ‘the air conditioner was operating during all tests.
A modified vehicle, (with Pusimiser device installed), will op=
erate if the air conditioneyr is broken. The vehicle will not
achieve nearly the same fuel economy, it will run hotter and
will probably diesel. DProper ingtallation of the device peg-’
mits the A/C compressor to function (for benefit of the device)
as well -as permitting the heater to operate when necessary,
for comfort of the passesigers. They may both operate at the
same .time summer or wintex. L —

-7 I- a " .
. . !
L LA T S e R T T S N A A T I

4. Dlease observe that the chilled fuel enters tlia capr<
buretor and ambient aiy and chilled fuel pass through a £rogi-
ed riseyr. I-hive-ne temperature comparisons. I have nevey
seen un "iced" carburetor nor have I been able to locate an
auto mechanie who has seen one on-a ¢ar. The engine compart-
ment tempperature is quite hot, especially in newer cars, ve-
gardless of seasonal tomperatures. We are not freezing the
. fuel (=274°) merely shilling it. : |




2. 53

Qur device does not have the capability of freezing the fuel.
Water in the fuel was, in days past, a problem and cur deviece
could possibly freeze it under the proper conditions. That
amount of water passing the filtering devices probably would
cause the engine to malfunstion anyway. We have run Several
cars through” this past winter, in vhich sub-zers temperatures

. Were common, with no difficulty at all. The engine answars

the gquestion of proper vaporization by functioning better and
delivering an infiyitely better fuel economy. We have not ew=
perienced any seasénal difficulties or changes in engine/device
performance due to Beasonal changes. Sensors eontrolling the
A/C compressor maintaln the riser and fuel chilling tank at a
constant temparatura. :

5. Tests using the Sun Eléctric Dynomometer (Roadomatie

Mark RXI) wers conducted by personnel at the:

Norzis Garage

5509 Liviagston Road

Forest Heights, Md. 20021 :
The engines were prepared as stakted in the disclosure documents
in that the engines were tuned without the device and tested.
Then the dewvice was installed, the engine again tuned and test=
ed. Our statement of 50% increase in fuel mileage (never less)
was (i8) based on cumulative mileage. You may note that in
several instances, dt different speeds, the mileage increases
exceed 100%! We had no actual control over the tests on the Sun
machine. The operatdr was asked to subject the autos to before
and after tests using the same simulated conditions. The 'twipe
licate' test seguence from Custom Engineering was submitted to
you only as part of what they had in-fact done. We have explain-
€d the reason for invalidation 'of the tests other than the sep-
erate source tests. I have examined the pertinent zesults of
testing condustad by Custom Engineeriny and can £ind no basis
for your statement, "The results of these tests do not support
your claim for a fuel economy benefit." In each case, the fuel
benefit claimed on a cumulative basis - since vehicles operate
over a range of speeds ~ axveaded 503. The Ford was in-fagt
considerably over that figure. The steady-state tests conducted
by Custom Engineering were uonducted according to EPA procedures,
i.e., para 610.42 Federal Register, Part VIIZ, dated March 23,
1979 and U3 Eaviponmental Protaction Agency, Office of Air and
Wagte Management Publication Np, F8«5, Titlu: EPA Retrofit and
Emission Control Devise Evaluation Test Poliey, Paga A<, Custoem
Engineering used a graduated buret which was apupled o a timer
in hundredths of seconds and a dynomometer when making the steadys-
state tests. The tests wera totally sclentific and objective, as
atbtasted in their repdrt. THe vehicles were f£irst tuned t¢m mane
ufacturers specifications by their personnal and tested. They
then had the spark plugs changed, the jets wewe reduced by 10%
on the Ford Truck only, and the device was installed. fThe cazw
buretory were adjusted for smooth running and the tests were

made. Timing was advanced ten degrees (10°).

. - b
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All adjustments and changes of equipment wers made by, or

under the supervision of Custom Engineering personnel. The Cad~

illac Bl Dorado Blaritz (1978) has cuntinued operation with the
device installed. The Ford Pick-Up Tzuek (1978 3/4 ton) has con-
tinued operation with the device installed. Neither has exper-
ienced any difficulty in operation for any reason.

I believe that many of your guestions could be better di-
rected to Custom Engineering. We were assured by them that they

had contacted iaur office regularly, that they knew exactly the

tests you required and that they were totally capable of making
such tests. On that basis we paid them over §4,000.00 and a
like amount was spent on travel and expenses. We can not afford

‘to have to do the whole thing over again.

- We have sinee purchased our own bured and timer and contin- °
ue to test and work with the device. Our current projects in-
teating on fuel injewted and diesel engines. I shall certainly

keep you informed of results.

Thank for your kind assistance and patient eonsidééation.

Sinserely yours,

/ 1 )
[ Bwn i i S sl
JAMES M, RUSSELL
! Prasident

A \

)
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May 24, 1882 | , " MR GISE ANS Big W
Mr, Jamas M. Russell | ”
4805 Polk Ave. -

Alezandrta, VA 22304

Dear Mr. Hussell:

- .
+ '
|
TR e T Y N ST T AT e~ -

The Post office has repeatedly returned our lattars addréaséﬂ to the
address on .your company letterheads A4s a result, I am send this lavvar |
'$o your home addrass. | | | .

I have racaived your lettar of April 8 which rasponded to our preliminary 3
avaluation letter of November 16. 1981, Although you addrassed some of
our concerns, you did not addvess them all. In faet, your letter raised
gome new guasstions. These conecerns/questions are given below. The item
sumbers corraspond to those listed in your lattar. '

1. What is the temtative suggested retail price of the device? How {
do you plan to tharkat it? _

-~ 2: Have you developed any installation imstructions for purchasars
of the device? If so, please submit a copy.

In paragraph 2 of your lettar, you did ot address whether other
changes (e.g., timing, idle mimture, or choka) ware required in
addition to the changes wentioned in the application, i.a.,
float level, jet sizes, and ocvark plug heat range. However, in
paragraph 5 you state "the velitules tested by Custom Engieering
had the spark plugs chunged, the Jéts were vaduced by 10% on the i
Pord truck only, and the devica was imstslled, The ecarburetors .
wers adjustad for smooth tumning and Eie tests ware uade. -
Timing was advanced ten degrees (10°)." Baved on your state-
tents, it is my undevstandiug that a) the changes in spark plug
heat range, float lavel, and jat size are not required for avery
vehilale in which the devide is installed and b), other adjust- ;
gets, i.8.,, tisdng and idle mixtuze not mentioned in the appli= '
satlon are vequired for some or all vehicles. DPlease clarify ;
exictly whdy adjustuments gs¥a redulred and whather thay aze |
raquired fof all vahicles. How do you determine which vehicles -
ruquire angine parametars to be adjusted? How do you determine

the specific satting £of each parsmater?

3, With vaspact to thu tests performad using the SUN Electrde Dyna- |
noHetar you state, “"the enginus Wers prapared as stated in the °
disclosure documents®. fThe disclosurs documents do ot ade=
quately detail How the anpines wers preparad, Plesse olapily
‘what specifications the efifine paraneters wvere ncl;?ultnd to when
tasted with and without the devics. o

)
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With - raspect to tests performed by Custom Eﬁgiaaeriﬁg, you

stata, "we have explained the reason for {avalidation of the
tests other than the separate source tests". Please elarify

that statement. Additionally you state, “the steady-state tasts
conducted by Custom Engineering wers conducted according te EPA

procedures, l.e., para 610.42, Pedaeral Regigter Part VYIII, dated

March 23, 1979." Please ndte that EPA does not have a specified

steady-stata test procedurs. Purther, the refaresiasd Section

610,42 does not address steady-state tasting. I would like to
bring o your attention that Section 610.40 statas, "two chassig
dyoamometer test proaedurss, the Fedaral Test Procedura (FTIP)
and the Highway Fuel Ecomomy Test (HFET) will generally be usaed
to evaluate the effectiveness of the devige supplementad (under-
line added for amphasis) by steady=-state of engine dynamometer
tests whera warranted.” This means that steady~state tests are
not usaed in lieuw of FTP and HFET testing. Additionally, Seetien
610.41 provides that for thosa devices which raquire angine
parameter adjustments to be made, tests will be performed with
the parameters adjusted exclusive of the ratrofit hazdwara.
This means that during the test program on the Russell Fuale
miser, each vehicle must' be fested in three differvent configura-
tions. The requireents of replicate testing of at least twe
vehicles in three coufigurations using the TP and H¥eT proce«
dures wers previoualy explained in my oziginal lattar to yous

Purther, Sestion 610.42(h) requires ‘the carbom balanse procedura
for measuring fuel consumption unless track or road tasts ara
employed. As previously stated in my Nevember 1§ lettay, wa do
not belisve the release of carbon particles as a result of addi-
tional watar vapor will have any messurable effact on the carbon
balanda caloulations. Therefora, futuve testing should ba done
using the carbom balande method.  The gravimetric or volumetwic

- procedures msy be used to supplement, the carbon balansa mathod.

Our last comment with raspect to Paragrvaph § is that you did not
adaquataly detail all the changas made to the vehicles tested by
Custom Engineering. For exatiple, what wers the diffaerances in
spark plugs? - For each test configuration, please provide
specific settings Sor all parameters that wara subject to
ad Jjustment.

’,

Thus, in addition to clarﬂying cartain portions of your letter, wa still
ieed new test data. I am prepared to help you develop an appropriate




