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e, ABSTRACT 0

This report annoutices the conclusions of the EPA (Environmental Protection Agency)
evaluation of the "POWERFUelL Extender Systenm" under the provisions of Bection 511 of
the Motor Vehicla Information and Cost Savings Act.

.. The evaluation of the "POWERFUelL Extender System' was conducted upon the - '~ ¢ 1t
application of the manufacturer. The deviee is claimed tonimprove fuel economy
and driveability and to reduce exhaust emissions and required engine maintenanca.
Tha device is eclassified by EPA as a vapor-air bleed devica.

EPA fully considered all of the information submitted by the applicant. The
evaluation of the "POWERFUel Extenday Systen" was based on that information and on
EPAtS axperience with other similay devices. Although, in theory, the introduction
of aleohol and watar could have a favorable effect on an engine's cleaninass, power
and maintenance requirements and could even allow some vehicles to use lower octane
fuel, data wate vot submitted to substantiate that the "POWERFUeL Bxtender System"
could casue these benefits....
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BPA Evaluation of the POWERFUel Extender System Undor Section 511 of the
‘Motor Vehicle luformation afd Cost Savings Act ’

The Motor Vehicle Information atd Cost Savings Act requires that "EPA'
- evaluate fuel aeconomy ratrofit devices and publish a summary of each |
- avaluation in the Pedaral Ragistar. - : : ©

EPA aevaluations are originated upon the application of any manufagturep

of a ratrofit device, upon the request of the Pederal Trade Comiission,
or upon tha motion of the EPA Administrator, These studies ave designed
to detérmine whether the ratrofit device increases fuel economy and to
deteranine whethdér the representatisns made with respect to the device ara
dccurata, The results of such studies ars sat forth in a series of

raports, of which this is ona.

‘The evaluation of the “POWERFUel Extende System” was conducted upon the
application of the manufasturer. The davice is cleited to improve fual
economy and driveability asd to raduse exhaust emiggions and raquired
engine malntenance. The davice 45 classified by EPA as a vaporeair bleed
devica, ‘

1, Titla:

Application for Eéaluaaion,of POWERFUeL txtander Systam Under Saction -
31l of the Moter Vehicle Information and Cost Savings Act

RSN — TTCRCaa —

The information containad in sections two through f£ive which follow was
suppliad by the applicant.

2. ldentifiscation Yaformation:
Identification of the Produat:
POWERFUaL, Extender System

be  lnvantor and Patent Protaction:

(1) Invantor

Myton Stain
79 Robart Pitt Deiva

Motigay, NY 10952
(914) 33242240

(2) Patent

"Attached 1s (a) ocopy of the patent application”
(Attacizient A)
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¢.  Applicant! |
(1) Nane and addrass
' Mgron Stein
79 Robart Pitt Drive
~ Monsey, NY 10952
(2) Principals
Myrot Stain

P, L (3) Myron Stein [is authorized to represent Aute Economy
' Venture, Ins. in communication with EPA.]

de Manufacturer of the Prudu¢t§

{1) MName and address

Auto Economy Venture Ine,
% - 79 Robert Pitt Drive
= Monsay, NY 10952

r '(2) Peineipals

Myron Stein

- 3. Daseription of Produsth)
5 as Putposet f
1 “Purpose [is] tv supply a high octana aleaning fuel on demand.”

be Thaory of Operation:
l
‘“An EPA approved gasoline addieivall] in diluted form is %

tnduced into the ccmbustion achattber when the engine trequires a
power boost. This is accomplishad through a patent peuding

vacuun modulated valva,

vacuuti valva closes when angine starts

valve vemains closad at idle

Idle vacuum is about 15=20 inchas

ot adceleration, the vacuum drops to about 3" when the
valve opans and high cetane aleaning fuel is induced into
tha aombustion chadbat.
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[1)aichough EPA does vegister fusl additives, sush registration does
ot sonstituta an approval,
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(5) the awount of POWERFUeL wused is in direct proportion to
the need of the engite} when engine vacuum increases above
3", the valva closas." | a

@ Coustrustion and Ogerﬁéigﬁs | | »
“Attached is a wopy of t:ha datailed patent péndi_.ng &éawiﬁfgs.“‘

'J [Figuras 1 through 4 of Attachmant A]

ds sEeciEichCIaims'Ear the Product!

"(1) significantly lowered undesirable amissions -
'(2) engine powat boost on detand : ~ -
(3) longer engine maintenanse interval %
(4) less angine wear |
(3) cleaner butning engine »
(6) allows the use of lowar octane gasoline E
(7) raduced o eliminated pinging and enmgine knocking
(8) improved accselaration |

(9) all dbove combined to increase gaa} wtileage ‘o angine
- afficlamy”

as Cost And Marketing Informationt

“(1) suggested ratail price=$39.95 .
(2) to ba sold to automotive aftermarket (nanufasturars/ 2
" markeears/warehouse distributors.”

Maintenansat

4. Product Applicability Installacion, Operation, Safaety and

A Agg_l_.icabinnz:

(1) “The POWERFUeL Bxtender System will work oa all gasoline 1
noerated engines whan ported to the vacuum port center of
the manifold.

; (2) ehis system 48 advantagaous in all areas invastigated and
have found no araa where it is not advantageous”

b. lnstallation = Imscrustions, Equipmant And_Skills Raquirad:?

“no tools of any adjustments to engine gaqui rad"” | .%

o

Qs Qg_e_faﬂigt S
y 3

"4g automatic, needs wno servicing’ . ! \

da

Béfents on Vaehiels Bafaty! &us

"ne safety hasard to parsons or vehicle, sate category as
windshiald washer £luid" -
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e Maintenamse:

"sone for the varlve but'. replanishment of the POWERFUelL fluid
{is] necessary when used up in order to mainrain benefits of the

dateriorations t6 be expectad.”

t .

5. _E'Efeces_ on Emissions and _jue'_l _gcogpmy:

f
‘,.;

as - nregglated"ﬁmissiona:

[Lnfofmation regarding unregulat:ad pollutant:a wag not submicted
by the applicam;.]

bs egulated Emissions and Fuel Economy!

“Effeats on Bumissions and Fusl Econoty: as outlined in 3.d."
q [Although not raferved to by the applicant, the tast data in
y Attachmene B werd submitted with the application ko support some
- of tha claims made for the daviea.) |

The following sections ave EPA's anulysis of this davice.

6. Aﬂﬂlzﬂiﬂ
as ldentification luformationt

(1) Markating, Lavantor, Applicant, and Manufacturer
Ildentificationt

EPA's ouly commment with respect to these araas is that
subsaquent to submission of the initial application, M¥.
Joa Farkas of Auto Eocontomy Venture, Incorporated was
designated the representative to EPA,

(2) Paternt Protestion!

Thatra ave two araas of the patent applieation (Attachment
A) whish wara not alarifieds Firest, Pilgure 2A shows a flow
raseriator (ltem 46) whiah differs in design from that
depiatad in the {installation instiuations (Attachments €
aud D). Second, Figures 1 aud 4 show that two differans
tnstallation configurations are possible,

systems in the absance of replenishment, the angine raverts to '
operation of a newly tuned and aleanad engine with hormal




EPA askad she applicant whether his application applied to
more than one design and {nstallation configuration
(Attachment E). The: applicant rasponded -(Attachment F)
_ that ouly one design is currently available. K6 He also
stated the application applied only to the single valve
installation configuration shown in Figure 1 of the patent

1 T - applications
o be  Deseriptiont

.. .(l) The putpose of the ddvice is to reduca exhaust amissions
5 : and operating cost and to impréva vehicle performance.  Tha
AN - claim for a reduction in operating cost is dus to reduced
4 . tequired engine mailntenamce, improved fuel sconomy, and to

octane fuel,

was judged to be adequate in that it enabled EPA to devalop
an understanding of how the devica is designed and < is
supposaed to funstion. It appears the device is 2 vapor-air
I PR bleed devisa whisch meters an additive (composad mostly of
3 aleohol and water) into the engine's induction system only
il duging periods of hard accelarations. Thus, this device
differs from injection systems which pump watar as & liquid
4. into the engine during all nodas of operation. The
E inductad additiva 43 sald to cause a) a change in
combustion Ctemperatures (and theraby raduaing detonation
) and diesaeling problams and thus allowing the use of lower
: octafie fuael), b) an inorease in powar output, and a) a
aleanaing of the combustion chambar,

5 In EPA's judgment there is considarabla question that this
device will produse all the benefits claimed by the
applicant. The amoutit of water/alaohol vapor tatrodused by
this device is very small (one pint per 1500 milag)} teo
small to 1likely produce a significant aeffeat on the

§’ ¥ larger amounts of "liquid" water in conjunstion with
I : ad justmants 4in engine parameters hava prodused modest
g improvements in fuel econotiys 1In that situation the larper
gl agount of water lessens tha angine's tendansy ko datonata
H atd permits operation at a more advanced ignition timing
gatting, which vresulus in improved fuel aesonomy. tataw
R injection at these higher ratas lowers oxides of nitrogaen
( emissions but when ignitden timing is advanced to improve

fuel ecoromy, a major portion of the oxides of nitrogen
b radustion may he lost.

3 the savings realizad by enabling the engine to run on lower

AN ' (2) Based on the information submitted, the thaory of operation

combustion process. Some obher davices cthat Lintroduaa.

it s tay
4
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Thera are two generally accepted concepts as to why water
injection reduced oxidas of nitrogen and lowers the fuel
octans raquirement of the engine. Ona theory naintains
that in tha combustion process, the inert water molascules
intersperse among the molecules of fual and oxygen and uwaks

', it more difffecult for the fusl and oxygen to get togethar

¢~ for combustion. The ‘gpeed of the ' 'reaction is cthereby
dacreassd lowering tha peak combustion temperature and
‘lessening the tendency 'to detonata or form oxides of
nitrogen.., The gecond thaory maintaints that ag the water
vaporiges in the combustion chamber the fusl/air mistube is
cooled whish cltimataely reasults inm a lowar peak aombustion
temperatvra.  In any case, the end rvesult is less
detonation and lowar oxides of nitrogen.

~In 4 tfecent study, it was found thas che addition of
| W, gignificant amounts of water as liquid caused essentially
L “fo changa in fual aecomomy.l If the water is vaporized
i ppior to antry into the combuation chambup, there will be
aven lags benefit for 4«wo reasons. First, the vapor
displaces some of the ouygen which decraases the volumettic
,afficlency,  Secomd,  because the water ds alraady
vaperized, thera 1s little aevaporitive ocooling of the
. fugl/adr charge and thevs is little benefit £rom the
ycooling phenotienon disaussed above. During World War 1l
" oddquid water injection was used on alreraft to improve
‘tattaoff performancas In this situation a large amount of
watar, lowared oylinder head temparatures, and thus
; . periittad takaoffs at higher dintake wmanifold boost
pressufes. Tha Linaredsed takaoff powsr was due to &n
Lonreased quantity of fuel/air chdrge that resulted Sfrowm
:ha jtg.ghur boost pressure, not due to the water injection

ggelif. '
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There i3 a popilar concept that intvoducing water in any
quantity and any forst is baneficial to the oparation of an
interaal aombugiion  engines As a tresult many vapor
injaction or steam injaction daviaas have been submitted to
BPA for evaluation., In tost cases the amount of water
intvodused is insignificantly small. Regrattably, tote of
the vapor devicus prodused signifisant banefits and only
onta water injection daeviee producad fuel edotiomy benefits
and that was at tha axpense of inereased emissions. |

L Bruce D, Paters and Russell ¥. Stebar, “Water-Gdsolina Fuels ~= Their
Bffect on Spark Ignition Bugine Enissions and Pegformancaes”, General
Motors Corporasicn Research Labs, SAE Papet 760547, Juna 1976,
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Most of the same arguments given by -EPA' for water are also

valid for alcohol. The most important being that because
the amount of alcohol addad to the sngine is very small, it

18 not expacted to hava a signifisant impast on neithex the

. combustion process not engine performanss. Additionally,

(3)

(4)

Because aleohol sontains oxygen it 1s expected £o have an
adverse effect on oxides of nitrogen emissions.

The deseription of"‘tha POWERFUel, Extender Systsm given by

the applicant was judged to be adequate. The reader should
nota that the device consists of both a wmechanical blaeed
device and a fluid, Samples of the device which were
gubdiitted to EPA, were found to ba well designed and
constructed using appropriate wnaterials. During EPA's

- axamination of the two sampla devices, it was noted that

each contained seemingly identical flaws, namely holes in
the plastic £luld line and inecorvect air bleeding of the
control valva., EPA asked the applicant to clarify thesa
apparent problems (Attachment E). Tha applicant responded
(Attachmant F) that the holes ware intentional and wera
designed to pravent syploning and hydraulie loek whan the
angine was turned off. Additionally stated was that the
apparent air bleed problem was due to the valve being dry
and that 4t should funation properly whan E£luid runs
through Lg. |

The applicant makes saveral claims for the devide in the
application (Section 3.dv) and in Attachmens D. However,
the claimed fual sconomy banefits did not include apesifie
improvement parsentdges. When asked about this, the
applicant responded (Attachient F) the range was from 0-20

parcent. Further, 4t Ls not clearly stated that all

bettefits claimed will tiot cacur on every vahiecles Also not
seatad is that soma bBenafits can only oceur during certain
deiving conditions, 4{.e., severs dacelarations (manifold
vacuusi lusd than 3 ineh Hg.)s The following are EPA's
aotitant s with respect to aaeh benafit alaimed.

Benafit Claimed Comman!
~ (a) Cleaner Enginet 1f  intvoduced in  sufflsdent

quantity the f£luid could cause a
cleansing of the  combudtion
ahambar (inaluding spark plugs)
for all vahicless This would be 4
greatar banefit for vehiclas uging
leaded fuals and/or punning very
pioh  aip/fuel minturas and/or
dedvens short distances at low
speadss Howevar, data ware not

submitted showing tha devieé eould

indaed cdusa a cleansing of the
engine,
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(b)

3}?- (e)

Inareasad power

and improvad
aceeleration

2 ¢
g

Likaly to ocoyy only ig :he _proper

vate of £luid blasding occura dup-

" ing savare . accelarations (3 inch

Hgs or less) and ' if aceompanied

with certcin angine 'parametar

- changes, a.B., .ignitdon timing.

. The acscaeleration rates needed to
oparate the device seldom ocour
for some vaehicles, therefors these

Incredsed fuel

- econony (because

(d)

(a)

apari plugs seay
in “new" condition
longap)

Blininates rough
idle and hagd
starting (whan
valated to spark
plugs)

Allows use of

lower oatane .
fuel (by removitig
sarbon daposits
within the

combust ion chamber)

banafits will be limiﬁed.

"New" spark plugs have alectrades
which are clean and proparly gapped
and configured (square ands and
lacking any netal transfar). At
- bast, the device can only keep thé
plugs clean and cannot pravent the
normal deterioration (ineregged
plug gap, wetal transfer, and
rounding of elactrode ends) due to
othaz causes (asge, haat) .
Therefora, unlass foulding 45 a
problam, the plugs will likely
deteriorate at their nomil rate
and will 1ot stay in ‘“new"

condition significantly longeri

Thus, fual aconomy improvemants,
at least for the fedsons given by
the applicant, ara unlikely $o ba
raalized.

If vough 1dle and hard starting
are caused by spark plug fouling
and not due to the othar causes of
spark plug deteriorationt discussed

“4n fsam (e) above, then the davice

may ba beneficial due to the fluid
cleansing aatdion,

Carbon deposit buildup can sause
combustion prassures and tempate
aturas to vise to lavels that
rasult in kunoaking (datonatiou) dnd
aftarepuphing (dieseling), This is
achiaved by at least  three
differant means. First, deposit
build up rveduces the combustion
chambar volume which in tuen
inoreasas the comprassion teslo
with a qonsequential incraaga in

nixtura temperature during thy
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_compression strokes - Secomd, the
. 'daposits do tot allow afficient
trangfay of hedt from  the
combustion chamba?, through the
eylinder walls :/dnd into the
coolant. Third, "haavier deposits
can dause hot spols which can have
a  heating effect on incoming -
mikture. This results in the last
" portion of the unburned mixtura to
' . tlse to highdr temperaturss than
would be the case without the
daposits. Tha increased
comprassion ratio, tha hot spots,
and the insulating effect often
work togathar to cause daetonation
and dieseling. A coumon cure for
thase problems is to use higher
octand, (and more aexpensive) fual
than that recommended by the
vahiale nagufasturar. Carbon
deposit ramoval by use of the
davica would allow a rwetura to
lower octane fuel and, tharefors,
a reduotion in operating expanse
could be realized. Howavar, EPA
axpects that o1 a national £laeat
basis, the actual savings 41l be
insignificant because 1) aost
vehinles run satisfactorily ofi the
fuels specified by the
manufacturer and 2) of the
vahidles that are using lhigher
octane fuel because of detonation
and dieseling problems, soéme will
not be able to switeh to lowar
ostiane fual (evan with tha davica)
because the problems are caused by
sthay factors (e.gs, aip=fuel
tatios, ignition timing, gpark
plug typa; oylinder head gasket
protrusion, ats.,) whish are ot
affacted by use of the davicae.
Furkhar, aeven without tha devias,
for sotte vehiclas datonation aud
diesaling can often Yz aliminated
terely by having a qualified
sdrvise facility ochange cagtain
anginne paranaters (for whivh tha
vehicle manufdcturay has vaceivad
prior EPA appreval).
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(£)

(8)

- (h)

(L)

Eliminates most
knoeking and
diesaling

Eliminatus afgine

, hagitation

Significantly
lowarad emission
ratas

Extandad
maint ananca
intervals and
apgine life

-

EPA assumes the tarm "knocking” to
nean detonation and that it does
not include knocking attributable
to mechanieal components such as
connecting - rod bearings, piston
ghive, ate., which the device

cannot cure. With regpect to
detonation and dieseling, please
refer to item (a) abova.

This may be true in some instances)
howaver, the device tay also cause
hesitation if £luid bleed rates
ara fnot correct during severe
accelarations. Because of the
ninimal blead vace involvad with
this device, this is not expected
to ba a paal problem.

With large blead rates, the device
would likaly ocause a4 decrease in
oxides of uitrogen during heavy
aecaleration oparation, an
inarasse in  hydrocarbons, and
iittle change ia carbon monoxide
levals., However, tha bleed rates
with this device are not expectad
to cause siguificant changes in
any of the emission lavals.

EPA agreas the devica asould
thaoretically have some dimpact on
gaintanance intavvals and angine
1ifa, Howaver, the actusl
nagnitude of the benafits are
diffieult to prediet without test
data.

in summary, for those vehioles which nevar get subjected to
manifold vacuum lavals of 3 inch Hg. or less, the davice
will not fumetion and consaquently there asre no banefits.
For othar vehielas, the device will function oscasionally
and may cause some of the banafits elaimed, Whether tha
banafits are significant 4s difficult to ascartain without
aﬁpropriaEé gest data. The primary reason for this is tha®
the banefits ashiavable with any vapoi=air blead device are
dapendent on how well the unit is tacched to eash engine
dasign/calibratidn and also on the cotnposition of the £luid
useds Beacausa the devica only functions during heawy
adeslerations awd also considering the bleed rate invelved,
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(3)

EPA does not expect significant benefits to be realized .

with this devica. Potential purchasers should alse be
aware' that the applicant gilves a warranty against
panufacturing defects but does not give a guarantee with
raspect to the banefits clalmed.

The cost of the davice, as givan by the dpplicant, is
$39,95, EPA estimates chat installation time would not
excaed 15 ninutes and assuming a shop rate of $20 per hour,
the installation cost would be approximataly $5. Thus, the
gotal cost would be approximately $45. Lf use of the
davice did result in as much as a 10 percent improvement in
fuel ecotiomy (and assuming a cost of §1.40 per gallon of
fuel), a vahiele averaging 20 mpg would have to be driven
approximataly 13,000 miles to racover the costs This takes
into consideration tha praplacement cost of the f£luid of
$4.95 per pint which is required approximately every 1,500
nilas (according to Attachments D and F)., Because nost
pugchagars will be abla to imstall the device themselvas,
the actua) mileage for racovaring the gost would be
slightly less then pradictad.

Aftar tha sost of tha davice was racovared, tha purchaser
would still have to recover the cost of each bottie of

fiutd purchased thereafter. 1In this case, the payback

mileage would be approwimately 750 miles. Because of the
pariodls cost of fluid, the hypothetical device savings of
10 percent would actually be an effective savings of about
fiva parcent.

e+ Installation, Operation, Safety and Maintenancae:
(1) Agglieabﬂings '

(2)

EPA finds no problem with the applicant's statement
ragarding the applicability of the deviee.

Iastallation = lnseruations, Equipment and Skills Required:

The installation of the devica should not be a diffieult
task and only a basic knowladge of angines and simple tools
are taquired.

(3) Operationt

Basad on the design of the devise, EPA has Jjudged that
astion by tha drivey 45 not required in order for the
davice to funation proparly.
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(4) Effects on Vehicls Safety:

X EPA judgas that the device should not pose any safety

K ralatad problems providing that the devica is designed and
manufacturad to specifications given in the applisation and
that it i3 installed as describad in the tnstructions.

(3) Maintendnce!

Baged on the iunformation and the sample deviess provided,

EPA agrees with ths applicant that, aside f£rom tha
veplanishient of tha £luid, the device should not require
-any maintensnce. With respect to other engine components,
EPA cannot dscertain without data whether their maintenance
will be significantly affected. |

ds  Effects on Emissions and Fuel Beonomy!

(1) Unregulated Bmissionst

The applicant did not submit any data with raspest to
unragulated exhaust emissions. Although data were not
provided, it is EPA's engineaering Judgment that based on
the design of the davice, the POWERFUelL Bxtendey System is
utlikaly to significantly affect unregulated pollutants.

(2) Regulated Bmissions and Fuel Economy!

The applicant did not submit test data in accordamca with
tha Fedaral Tast Procedure and 4 Highway PFuel Economy
Test:, Thesa twe etest proaedurdas are the primary ones
racognized by EPA for avaluation of Sfual economy and
emnigsions for light duty vehicless* The data submitted to
EPA (Attachment B) appeared to be from a single test on otia
vahiacle using an  autowotive diagnostic analyzer.
Consaquently, the data did tnot adequately repiresent the
varying aspead and load conditions of inwuse vehicles nor
did it provide for a statistically sound tast prograti. FPFor
thage reasoens, tha data did nob meet the Agency's minimunm

#The raquiredent for tast data following thesa procedures {8 staked in
the policy documents that BEPA setids to edch potential appliscant. EPA
raquires duplicate test sequencas bafore and after installatien of the
device or a ninimum of two vehicless A teést saquatice consists of a cold
start FTP plus a HFET or, as a simplified alternative, a hot stapt LA=d
plus a HPET. Other data which have baen collected in accordance with
othar standardised procedurss are accaptable as supplemantal daea ia
EPA's praliminary evaluation of a device.
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raquireents. The applicant was askad (Attaciments B and G) to -
submit additiomal test data and EPA helped devalop a test '
program for tha device. However, the applicant did not submit
any additional data. Subsequently, the applicant notifiad EPA
Ha would not be testing the daevice for savaral months and
therefore the Agency decided to complete its avaluation using
all available information. The applicant was advised that any
test data or additional informatfon would Be acceptad as part of
a naw application, :

a. Tast “Resulr:ié Obtained by EPA: i ‘

EPA did not test the deviea for this avaluation for thrae
reasons. Firse, the information submitted to the Ageney did not
adequately support the alaims made for tha device. Second, EPA
has tested sinilar products which showed no significant
benefitss Third, the applicant notified BEPA that additional
supporting tast data would not be subaitted for savaral months.

7. Conclusions

EPA fully oconsiderad all of the information sulmitted by the
applicant, The evaludtion of the POWERFUeL Extander System was based
on that information and on EPA's experience with other aimilar
davicas. Although, in theoty, the introduction of alachol and water
could have a favorable effect on an engina's aleanliness, power and
maintenance trequivements and could aven' allow some veliclas to usa
lowar octane fusl, data wers not submitted to substantiate that che
POWERFUeL Extander System aould cause these benefits. Additionally, 3
the device 13 not axpected to significamtly change exhaust amission
ot fual ecodomy lavals. Fugther, for those vehicles in which the
device will saldett come {into operation, ths bemefits will be
limited. Thus, thera s no technical basis for EPA to.support the
claimg made for the device, to perforn confirmatory taestimg, or to
continue the evaludtion oa its own..

FOR FURTHER INFORMATION CONTACT: Mersdll #. Rorth, Emission Control
Tachuology Division, ce of Mobile Sourzes, Environtental Protection

_ Agenay, 2365 Plymouth Road, Anm Arbor, MI 48105, (313) 66844299,
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List of Attachdents

Attachmant A Copy of the Patent Applicacian (provided with 51l 7 f
o Application). a
Attachment B Copy of supporting test vesults. o |
_ Attachmant C Copy of iascallation instructions submitted with |
Z application. :
; ~ Attachetint D Copy of pauphlet enclosad with sample &evieea. M
R
’ Attachment E Copy of lettar from EPA to Auto Ecouomy Veaeura, B
Iasorporated, Novembar 4, 1982. 2
) Attachmant F Copy of latter from Auto Economy Venture, Ilncorporated ;“
| to EPA, Deceubar 3, 1982, | |
~ . 1 ’
Attachment G Copy of letter £rom EPA to Auto Economy Venturas, A
Insorporatad, Dacembar 28, 1982, o
]




ATTACHMENT a

FLUID INJECTION SYSTEM

BACRGROUND OF THE INVENTION
The present invention relates generally to f£luid

injestion systems and mora specifically to a £luid injecw
tion system having a nevel valve and used in conjunction

5 with an antidetonant #£luid for improving the combustion
process of an internal cembustion engine systen,

It is well known that the function of the eazburae
tor in an internal combustion engine system is to produce
the hydrocarbon fuel and air mixture needed for operation

10 of the enginme. In the carburetor the fuel is distribubted
in the form of tiny droplets im the stream of air. As a
result of heat absorption on the way to thd cylinder,
these droplets are vaporized g0 that the fudl/air mixture
enters the combustion chamber of the eylinder in the form

15 of a flammable gas. ;| o '

The burning of the vaporized fuel/aizr migturs
during the process of combustion in internal wombustion
engine systems produces both nonpollutiing by-products of

«Sarbon dioxide and water and pollutants ineluding unburned

'2ﬁ hydrocarbons, sarben menoxide and nitrous oxida., Some of

these pollutants form deposite on the iatake valve, .aside
of the eombustion chambear and spark plugs and result in
less efficient use of fuel, rough idle, hesitation, hazd
starting, misfires, and backfives., Continued formution of
25 these deposits inerease the effective compression ratio of
an engine so that higher octane fuel is neaded to attain
desired combustion and thus sufficient pewewr. 2t has been




gl gy At *
TR 5

P 3
s 2.9 1 yades ) . A Bag
! : i Shile % i

S il AT R ,
A L e G b T NS B BT T T A AL 1T i - - i
e Ve oo 222F T A o IR T T 1 1 s ¥

B e | o . J vd- uo

¥ ' getezmined that removing asshen deposits from the valves’

R and combustion hambers of “direy* engines lowers the

‘ - sctane requirenints of a given engine by an amcunt esti-

.« mated to be over ten percent. It has also been found that
§ cooling the intake chazge incceases the powver and

) jessens ths engine knock for fuel of a given

1w setane, rating. ‘
| © The above findings have led to the development
of injection systenms shat administer an adaitive to the

30 fuel or antidetonant to cleanse the engins's combustion
chambey of esarbon Buildup and gool the temperature of the
intake charge. Known systems injact water, methanol,

0 ethanol, sther alechols and combinations thereof with
s varied yesults. The use of some alcchol mixtures have

15 had negative rasults, namely the formation of pollutants
due to inadequate oxygen during the combustion procass.
Water additives have been £ound to cool the intake charge
so the dxtent of causing the reduction of the pover oute
put and sometimes resulting in too much cvoling with

) 20 increased unburned carbon By-produsta.
3 Up to the present sinme the injection systens

j :; used to introduce the antidetonant have been inefficient.
i {; Most injection systems aze of a constant glow design 8o
Y that thers is no control of the antidetonant resulting in
-_'?3 - 28 too much additive being {neraduced when the engine is

1d1ing and not encugh when ghe engine is at its peak
demand (as during rapid accealazation). Sophisticated
alectronie control systens have been developed that con«
trol the flow of additives, but chey are very expensive
30 and reguire highly qualified pechnicians for service and
{nstallation and, further, make no provision for the extra
oxygen requized to burs the additive. Up &0 the prasent,
no service-frae lew cosgt injection system has bee
developed to provide contrel of additive injection based
38 on engine dexmand.
‘An example of prioz art attempts is exenplified
by water feed injection syscen digolosed in U.8. Patent
1,119,042 issued to Janes R. Ricketts on December 1, 1914.




In the Ricketts' patent, moisture is introduced into the
manifold at a point betwaen the carburetor dnd internal
cumbustion engine to improve the combustion. The moisture
~ in the form of steam is used to form a cushion effect to
5 stop engine knocking and increase the power generated. In
~ the Ricketts' patent a vacuum valve is disposed between a
supply of water and the engine such that as suction is pro=
duced in the manifald the valve is closed, As the work of
the engine increases so that less vacuun is produced, the
10 valve is opened so that the water may be drawn iato the
manifold. Othar U.8. patents such as ¥.8. Patent 1,101,147
issued to Thomas P. Sawyer on June 23, 1914 and U.8. Patent
819,239 issued to L.J. Marks on May ), 1906 show axamples
of valves used in gasoline engine systems to introduce
15 into the system mixturas of £luid to improve the operation
of the engines. In none of these systems does the flow of
additive vary direetly with the load on the engine.
Alternative known systems such as that disclosed in U.8.
Pavent 4,119,082 issued to William 7. Trevaskis on
73 20 October 10, 1978 introduces the aatidetonant to the ocom=
i bustion chamber in a vapor rather than liquid form. Not
4 only is this type system less efficient, but none ace
knowr to be totally responsive to engine démand.
T has further heen known that the use of intake |
25 manifold pressure as a measure of critical need can be B
2 used as the eontzolling force for detarmining when anti- {
4 detonant s to be added to the fuel/air stream. As polnted
: out in the April, 1949 (Volume 3, Number 2) issue of the
Soclety of Automotive Engineers (SAE) Quarterly Trans-
30 actiens by C. #. Van Harcesveldt, the.prineiple of using
 antidetonant orly when needed has been known in both aire
sraft and automotive usa. In that article an antidetonate
injection unit is diselosed mounted on the carburetor o
an automebile internal cembustion engine syscam fop disge
| 35 charge of the additive ints the maln venturi, thile the
article racognizes the importance of maxinum delivery of
—_ the antidetonant at full shrottle (maximum engine demand),
the structure of the disclosed injection unit does not 7




© provide for an optimum incraase of aneidetenAﬁt as the
«* engine reaches full demand., On £hé contraxy, at full
throttle the amount of antidetopant actually decreases as
. shown on Figure 7 of that article. |
5 None of the prior art systems discloge a simple
mechansinm that allows optimum eontrol of the antidetonant
directly related to engine demand, With the prasent day
enphasis on anti-pollution control and sngine economy
resulting in overall decrasases in stock angine perform=-
10 ance and as a further result of the reduction of gasoline
octane fatings, Lt is readily apparent that the availe
ability of an improved antidetonant injection systam is :
highly desirable. i

L

| SUMMARY OF THE INVENTION |
18 An object of tha present invention is to provids
an improved fluid injection system for use in conjunctien
with an internal combustion engine system,
Another object of the prasent invention is to
provide an improved valving sonfiguration for use in a L
20 £fluid injection system. | : ¥ -
A further object of the present invention is to I
provide a unidue antidetonant injection syétem for use in
an autemobile combustion engine wherein antidetonant is |
introduced duzing the combustion process in amounts .
25 directly responsive to engine load demand.
A still furtheyr object of this iavention is o
provide a antidetonant injection system having a novael |
valve that is responsive to performance characteristics ;
of an internal combustion engine to control tha amount of %
30 antidaetonant being introduced into the combustion chamber g
of the engine during the combustion cywsle. o
Yet another object of this laveantion ia to pro-
vide an antidetonant injection systam thae may be added
to existing autsmobliles to improve theé engine pezformance
35 of che internal combustion engino during the combustion : |
- process. r
o | stild laoehos objoee of this ancneion is ke
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provide an antidetonant £luid injectior system having a

novel valving configuratiosn responsive to perfozmance

" eharacteristics of an internal combustion engine so as to

10

control the amount of antidetonant and air mixture to the
engine during the combustion cyele. ’

. These and other objests of the invention are
provided through the use of a fluid injection system
having a novel valve and including an antidetonant f£luid
vaservoir mounted on the chassis of the automedile. The
valve is insarted in ths existing vacoum connection
patween the PCV valve or its sguivalent and the intake
manifold of the carbureter with the valve inlet connected
to the reserveir of antidetonant fluid. The valve hous=

- ing is constructed so that the valve passage is openied in

15

20

as

increasing amounts as engine demand is inoreased and a
mivtura of the antidatonant and air allowed to pass
through the valve outlet into the intake manifold to be
mined with the mixture of fuel and aix prior to entering
she combustion chamber, The antidetonant is a proprie-
tary miztura ineluding lightly cased hydrocarbons, sugs-
fameants and water thae resulés in a decrease in the
temperature of the intake charge and a dacrease in the
parbon by-products normally associated witi the combustion
process. The decreased intake manifold temperature fux-
ther resulés in a combustion charge that has an increased

density and greater potential for expansion. In addition,

ghe conversion from liguid to vaper during the combustion

. process consumes heat at the rate of 600 calories per gram

30

35

of 1iquid at a very critical instant allowing a slower
than normal increase in combustion temperature to a lowesr
ghan normal temperature peak. The main passage of the
valve, designed to be closed when the engine is idling,
allows varying eontrolled amounts of antidetonant o £low
propogtional to the amount of engine load demand or accale
azation. The inelusion of a check valve ball positioned
in a specially construeted chambex in the main passage
having eireular eross secsions of varying diameters i3

| cesponsible for the precise control of the flow of
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antidetonant related to engine demand. The walls of the ;

i generally tubular shaped chamber are designed to gradually ;

] _ diverge 5o that as the distance from the valve.seat is o
: = inereased, so does the diamater of each oircle represent- i |
3 § ing the chamber's cross section. This critieal strustural g-
B| © ' design feature of the chamber allows more area and hence %

g | S mers antidetonant and air ¢o filow around the ball, through §
§|  the main passage of the valve and into the intake side of

2 the cdrburetor as the ball moves away from its valve seat. | *1
. 10 The structure of the valve, as will be explained in the |

f% | description of the preferred embodiment, includes a bias- -
i | ing means to force the ball away from its valve seat a e
| progressively greatar distance as the demand on the engine B
i  increases.

-%5 18 Another oritieal structural design feature of .

g} | the valve resides in the provision of an air ialet to the

o - chamber saparate and apart from the antiddtonant f£luid

;g - inlet into the chamber. Both the antidetonant and air are ;

- ‘allowed to mix in the chamber in a desired stoichiometric

ﬁ, 20 rasio so that adequate oxygen is eventually fed into the

AN sembustion chamber of the engine. In an alternative eme

E bodiment, a second valve identically structured as the
_Qﬁ main valve is provided to permit the introduction of air

%& to the antidetonant even when the check valve ball shuts -
. 28 off the aipr supply in the mala valve.
g | Objects, advantagae and nevel features of the
o present invention will become apparent from the following
f%i detailed desoription of the invention when considerad in
%5 conjunction with the acsompanying drawings.
. 30 ' PRIEP DESCRIPTION OF THE DRAWINGS | 3
;ﬁ( . PIOURE L is a schematic drawing of the £luid g
L injection system showing the valve connections!
N | FIGURE 22 L8 a cross section of the valve |
%ﬂ housings | ' 3
. 38 ' PLGURE 28 is a cross section of an altesnative 3
3 embodiment of one section of the valve housing) |
. FIGURE 3 is a cross section taken along the same
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iines of FIGURE 2 of the valve housing with its components

in place; and = 3 S
 PIGURE 4 'is 3 sehemasie drawing depleting an .

“ alternative embedimeﬁﬁ sf the fluid injection system using

5 two valves._ ) B ‘, S . .

SESSRIPTION OF THE PREFERRED EMSODIMENTS
.. the schematic of FIG. L illustrates £luid injec=
tion system 10 -as having a raservelr 12 within which anti-
detonant £luid 14 is stored, PCV valve 16, carburetor 18
10 and valve 20. Valve 20 is designed so that inlets 24, 25
and 28 ave in £luid communication with cutlet 32 as will
be explained in greater detail below. Plexible tubing 22
has one end positioned in reservoir 12 and the other end
connected to inlet 24 of valve 20. In the preferred em=
18 padiment a filter is provided at the end of tubing 22
located in the ressrvoir to prevent pollutants and solid
particles from clogging the valve 20. Plexible tublng 26
nas one end connected to PCV valve 16 and its other end ko
inlet 28 of valve 20, Flewible eubing 30 connects outlet
20 32 of valve 20 to the intake side of carburetor 18. PCV
valve 16 and garburetor 18 represent gtandazrd components
found in autemsbiles having an internal sombustion engine
system while sagarvoly 12 and valve 20 are anticlpated 0
be supplied ag add-ons. As will be explained belew the
28 pCYV sonnastion allows inevaased control of antidetonant
#iew, Reserveir 12 may be mounted by a' sui’able method
at any convenient lozatien on the chassis of an automoblile
in a position that it is always jowey with vespgot to the
gzound level shan valve 20 so that no syphoning action
30 from the resezvolr can oceur. In the preferred ampodiment,
ragervely 12 48 mounted on the five wall under the hood
of tha automobile. < |
AS is wall known to those in the are, the PCV
valve éq ganerally connected directly to the intake mani<
35 foldfbt the carburetor and has ay its peimazy pucpose the
venting, by suetion devaleped in she intake manifeld of
unbugned fuel and other pollutants pack into the intake




side of the carburetsr for buraing during the sombustion
process. Neither the function of the BCV valve nor the
susticn aetion developed in the intake manifold is
- effected by the insertion of valve 20 which is construc=
tad to allew the continuous uninterrupted flow of the
pollutants Erom POV valve 16 through the passage from
inlet 28 to outlet 42 of valve 20 into the intake side of
carbureter 18, Thus, the use of valve 20 .does not adverse-
ly affeet the nermal operation of the Pcv valve 16 or
carburetor 18, -
| When the engine is idling the suction develcped
in ‘the intake manifold is the greatest and, as explained
in detail below, the main passage of valve 20 batween
inlet 24 and outlat 32 is wlosed. As the engine load
is increased, as happens during accelerasion, the suction
oy negative pressure frem the intake manifold is da=
creased and the main passaga between inlet 24 and sutlas .
32 in valve 20 is designed to opan so that a miwsura of
antidetonant 14 and air in the desired stoichicmetrzic
ratio i3 drawn into tha intake side of carburetor 18. As
: is explained in greater detail below, the closura means
o in the main passage between inlet 24 and sutlat' 32 is
structured so that as the ascaleration or Load of the
car cngine is increased and the suetion in the intake
28 manifold of the sarburator decraased the amount of anti-
detonant 14 and air flowing inte the intake side of capw
burator 18 is incraaseQr' The presenca of antidetonant
14 in the oifburetdy 18 allows it to be mixed with the
standard fuel and air mixeure in the ecmbustion chamber.

30 As previously pointed oue, the proprietary misturs of
Hydrocarbéns, aleohols, surfactants and waker in anti
detonant £iuid 14 acesmplishes the cleansing of earben

X deposits in the combustion chambar and intake valves as

=y wvell as a lowering of the temperature of the intake charge
e 35 in the cembustion chamber. Thus, improved engine parformi
(RN | ancs results,

s | FI6, 27 Lllustrates a cross section taken of
| ~ the valve 20 without any of its compenants and is




identified as valva housing 33. In the preferred aﬁbadia |

ment the material used for valve housing 33 48 an easily

"ﬁblded machinable polyester plastie havinq a melting pcint

10

13

a0

a8

30

suhstantially higher than the °? peak temperature anti-
clpated unde=~ ¢he hood of an automebile., It is obvicus

that any sultable material that is impervicus to the cor=

rosive effects of the alemicals in antidetonant 14 may be
used. Inlet 28 is seen to bBe at one end of through bora
34 and outlet 32 is located at the other end thersof. in
fluid communication wieh bore 34 iz bore 35 formed in

‘housing 33 and having a emosed end section 36' and an open

endad section 38", Seetimn 36" ineludes valve seat 18,
valve chamber 40 and auteéﬂQﬁa 42. Connected to valve
chamber 40 is bore 44 having a £iuid flew restzictor 46
located at the inner end thereof and inlet 24 loeated at
the outer end thereof., In the preferred embodiment £low
restricter 46 is formed with a small hola of .018<.030
inch diameter. Valve chamber 40 has gradually inereasing
elrcular cross sections having a diameter of .375 at
valve geat 38 and a diamater of .385 at location 52. The
diameter of the cireular eross section of saction 36" of
bore 36 from location 52 to the outer end 42 is constant
for reasons %o be explained belew. ’

In an altegrnativa embodiment of the heusing 33,
bore 34 may be positioned so that the closed end of zee=
tion 36' of bore 36 is located on the interisr wall of
bore 34 as is illustzatad in P8, 28,

The cemponents ghat make up the opdrational
valve are shown ih position in P26, 4. Tubular ahaped
secticns 54 and 56 are located at inlet 28 and outlet 32
or bore 54, respastively so that the ends flexible ,
tubing 26 and 30 may be slipped over the outer ends
thereof ih a fluid tight sondition. It is obvious thaw
sections 54 and 56 may be formed integrally with housing
33 if 80 desired. Stainless steel compression spring 58
is lovated in section 38' bore 36 as shown so that in a
nonsompressed position one end thereof is positioned in
seastion 36" of bore 36 just past vavie seat 18 gnd inse

i
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valve chambexr 40. Stainless steel check valve ball 60

—is housed in valve chamber 40 between cﬁrings 62 ar? A4

. 80 ‘that a fluid tight conditioh results when ball §0 is

10

15

20

a5

o 30

35

seated on either O-ring 62 or 64, raspectively. Hasher-
like plug 66, having an air passage 68, is £it into outlet
42 and, in the preferred embodiment, is fabricated from
any suitable material that is impervious to antidetonant
fluid 14. Air filter 69 is provided in epening 42 ang,

in the preferred embodiment, may be sither a sintered
bronze >r porous plastic. Pipe segment 70 is inserted

or molded into inlet 24 of bBore 44 so that *the end of
£lexible tubing 22 may be slipped over the outer end
thereof in a £luid tight condision.

In operation, when the engine system to which
the antidetonant injectisn system has been added ig in an
idling conditien, the vacuum or suction from the manifold
of the carburetor is at its mayimwm valua: This value is
generally 15 to 20 inches of mereury whare one insh of
TMersury equals approximately .5 pound per square inch
negative prussura at sea level. The suction forse of
vacuum causes check valva ball 60 into O-ring 62 in a
fluid tight relationship sealing the main passagaway
inlet 24 and outlaet 32 of valve 20. It is'to be noted -
that 15 to 20 inches of mercury is sufficiently less than
the atmospheriec prassura_in valve chamber 40 to allow the
operation of valve 20 as explalined below. 8pring 58 is
positioned and ealibrated te exert forsce againse ball
60, but not enough force to ungeat.ball 60 £reom O=ring
62 when the engine is in an idling conditien. Thus,
no antidetonant flows into the intake side of the carbue
retor, | | :

e Upon the value of vacuum from the intake manie
£bld decreasing a8 happens whan the angine is accalare
aAted, the comprassion foree of spying 58 is sufficiens
40 unseat ball 60 from Oe=ring 62 so that antidatonant 14
can flow frem the valve chamber 40 through outlet 32, As
the throttling astion of the engine is increased, the
vacuum f£rom the intake manlﬁo;d is decreased resulting in




, 26
w)l=

the spring 58 being able to push ball 60 tawards plug 66
until the ball 60 is seated against O-ring 64 in a £luid
. tight zelationship. Due to the inereasing diameter of
the circular eross seqtions of valve chamber 40 from
5 seat 38 to locatien 52 in valve chamber 40, as explained
above, the amount of ahtidetonant 14 allowed to pass
: into the intake manifold is increased as ball 60
| . approaches plug 66 and O-ping §4. The sustion from the
- " intake manifold draws antidetonant 14 from reservolir
? o 10 12 through tubing 22, tubing 70, £low restricter 46, into
valve chamber 40, At the same time air is drawn through
passage; 68. into valve chamber 40. The mixture of anti-
detonant 14 and air then passes through outlat 32 and
into the intake manifold for distribution in the com-

15 bustion chamber along with the standard fusl and air
mixture.

wotindine sl buaidobbin dbls LG Ml B LU BRI RS ESAINNE TTEDE.
L ]

Air passage 68 in plug 66 servas three purposes:;
first, to allow extra air into valve chamber 40 for the
purpese of being mixed with antidetonant 14 ag it is

20 introduced in a desired stoichiometzic ratio ints tha
1 intake side of carburetor 18; second, to provide an
additional force to push chack valve ball 60 toward its
@losed position in engagament with O=ping 62 when the
- suction in the intake manifeld incroases and it iz
25 desired to immediately cut off the flow of antidetenant
. 14 into the carburetor 50 that any vacuum that may others
- wise be trapped in valve chamber 40 is eliminated: and
three, to eontrol the ameunt of £luid being aspirated as
ball 60 approaches O=ring 64 by allowing more antidetonans
30 and less air to enter valve chamber 40. _
In the rare instance in which a PGV valve is
- not used or when it is impractical to connect the existe
ing PCV valve to the inventive systam, inlet 28 of valva
20 may be capped. The operation of thae system is affeee- | |
35 ed in that some antidetonant 14 may be trapped in the | |
£luid flow line between outlaet 32 and the intake gside of |
carburetor 18 and slowly deibble into the carburetsy
. when it is not needed. Further, when valve 20 initially

e e e g T
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~ opens, the reaction time for the antideeanant to reach

w]de

the carburetor is lengthened. Therefors, to Sounteract

* having no PCV valve connection, tubing length 30 should

oy
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15
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35

be made a8 short as possibla and connected to the intake
side of the carburetor in the same location or in elogse
proximity to whera the PCV valve would ordinarily be |

connected. .

- In the preferred embodiment the follewing values
and dimensions have been found to be desirable.

1. echeck valve ball 60 diameter of

«375 inch % .0008.
2., compression spring 58 gpring rate
of 1.266 pounds per inch so that
at 3=1/2" vacuum the ball will be
unseated from O=ging 62.
3. compression spring 58 compressed | 1
.110 inch maximum, ?
‘4, O=ring 82 and 64 ianer aiameter
of .25 ineh. L
5. maximum antidetonant £luid and air
flow at an intake manifold wvacuum of
1* vaeuum,
6., an increase in diameter of the cir-
culay orogs section of valve chamber
40 £rom .377 inch at valve seat 38 o |
‘40 .385 ineh at location 52. —
‘%, plug 66 diameter of .675 inch

8. air passage 68 diameter of .090 inch

'8, discance from va;Va geat 38 to plug
66 of W iach,

Using the above values, test use of the anti-
detonant injeasien system 10 has shown that approximately
one guars of antidetonant 14 is consumed per 3,000 miles
of average travel distancs.

P16, 4 represents a schematic diagram of an
alternative embodiment of the invention wherein a valve
20", identieal in seructure to valve 20 is used to insure
that a proper amount of aiy is mixed with antidetonant 14

ao- -
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pafore entering inte the intake side of earburetor 18,
. fnlet 28° of valve 20' is connected to the PCV valve 16
vis T-shaped connector 80, such that the operation of
~  valve 20 is not affected. Outlet 32! of valve 20°' is
5 connected to the intake side of sarburetos 18 via 7= -
shaped connector 82 without affecting the cperation of
valve 20, Inlet 24' of valve 20' is not connected to

antidetonant 14 so that air may enter tubing 30 through
valve 20' into carburetor 18 whanever antidetonant 14 is
10 dzawn through valve 20.
the significance of the addition of valve 20"
is apparent when check valve ball 60 of valve 20 is
geated in a £iuid tighe condition against C-ring 64,
so that air cannot enter valve chamber 40 via air pas-
18 sage 58, Without valve 20' connected as described
shove, tore antidetonant 14 than necessary may enter
carburetor 18 resulting in a waste of antidetonant ld.
v is important to note that in all other raspects, the
prefaerred enmbodiment of the antidetonsnt injection sys=
20 tem using a single valve 20 is as efficient as the enbodi=
ment using valve 20'. '
frem -the preceeding desezipeion of the pre-
ferved ambodiments, it is evident shat the objects of
the inveation ave attained and that an antidetonant
28 injection systen naving & nevel valve that can be used
in any internal sefibustion endgine systen is provided -
which will result in more efficient engine performance.
Although the invention hae been deseribed and
{11ustrated in detall, it is o ba clearly understood
40 that the same is by way of illustration and example only
and 18 not to be taken by way of limieasion. The spizit
and scope of ehig invention are to be 1imiced by the

cerms of the appended glaims,
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WHAT I8 CLAIMED I8: .

- : ls A valve having a main passage and a closure
means,
said main passage including a chamber,
said chamber having diverging interior walls,
8 said closure means being located in said
chamber and being movable therein,
' whersby the amount of £luid allowed to
pass through said main passage i3 directly relatad ¢o
the position of said closure means in said chamber.

10 2. The valve of Claim i whersin said chamber
interior walls are generally tubular in shape and have
genarally circulay cross sections, sach said sross
section having a differant diameter value,

3. The valve of Claim ) wherain said closure
15 means is completely detacdhed from said interior walls of
gaid chamber. ‘

4. The valve of Claim 3 wherain' said elosure
means is in the shape of a ball.

. The valve of Claim ) having biasing means
20 asting on gald closure means with a Sorse opposite in
direction to that necessary ko move said closure means
to compleotely stop £luid flow shrough said main passage.

6. The valve of Claim 5 wherein said biasing
neans is completely detached from the interior walls of i
25 saig valve., | |

| 7. The valve of Claim 5 wherein said biasing
neans is a speing,




.

P

“15"’
8. The valve of Claim ¢ wherein said biasing
~ means is a spriag.

9. The valve of Claim 1 having a segond

passage, said main passage and said second passage having
§ a common outlet frem said valve.

10. The valve of claim 9 wherein saild sacond
passage is continuously open ton £iuid £low.

ll. The valve of Claim ) wherein said ehambe:
has a plurality of inlets.

10 12. The valve of Claim 11 wherein at laast
one of said chamber inlets inelude a £low rgstrietar.

13. The valve of Claim 1 wherein the housing
is an integral member.

14. The valve of Claim 1 wherein thara are at
18 least three inlests and no fore than ones outlet,

15, A fluid injection system eomprising:
a valve having a main passage and closurs
means,

said main passage having a fipst inlet and

20 an osutlet, I

a4 supply of £luid and a vacuum seupwse
wherein said supply of Fluid is connected to said fipse
inlet, said vacuum seurce is connected to said outlet,
-and said closure means is located in said main passage

25 between said first inlet and said outlet wheraby said
closure means gontrols the ameunt of fluid allowed to £low
through said main passage in response to the value of
vacuun frem said vacuum sourcs, -

EYS \ NPy A LA e g A= g TSP T U A ey WPt el san B L
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16. The fluia injection system of Claim 1S
where&n the amount of gaid £luid permitted to flow through
‘said main passage varies from zero at a predetermined
value of vacuum to a Progressively greater ameunt as the

S value of vacuum is decreased from said predetermined
value,

L)

17. The £iuid injection system of Claim 18

wherein sald closure means of said valve is a genserally
ball=ghaped nembar,.

10 18. The £luid injection system of Claim 16

Wherein said closure means is a generally ball-shaped
nember.

19. The f£fluid injesticn system of Claim 15
wherain said valve has a gontinuously open sesond passage

15 for controlling the response tine for varying the amsunt
of £luid flow through said main passage. ’

20, The £luid injection system of claim 19
wherein said main passage of said valve has a second

inlet for inuresasing the sensitiviey of said valve to
20 pressure differential in saig valva,

2l. The £fluid injection system of Claim 18
wherein said valve has biasing means acting on said

tlosuie means with a forece in opposition ko the force
resulting from said vacuum sourss,

28 22, The fluid injection system of Claim 21
' wherein said bilasing means {5 a spring. '

23, ‘The f£luid injection system of Claim 1Y
whegein 4 compression spring is provided to oreats a
blasing force against said ball-shaped member acting' in
30 opposition to the forue created by said vacuum sourcas.

K}
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24, The £luid injection system of Claim 15
wherein a' second valve is provided having an outlet
gonnected to said vacuum scurce for improving the £luid

1 ‘flow control through sald main passage of said first
i § valve.

L

%

25. The £luid injection system of Claim 24

wherein said second vilve has the same structure as said
£irst valve. ) '

N
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. ABSTRACT
An antidetonant injection system for use in an-
internal cembustion engine systam having a novel valve in
which the amount of antidetonant allowed to flow through
5 the valve is directly related to the amount of engine
demand ranging from zero flow when the engine is idling

to maximum £low when the engine is at full throttle or
under maximum load,
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' EPA Evaluation of the POWERFUeL Extender System Under
and CQBE_Savings Act
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ATTACHMENT B

» i ELE) B

Paga(s) ii355 L™
Not claarly reproducible from submitted
document. Copy will ba futnished upon
requast from the U. 8. Environmental
Protection Agency, Emission Contrzol Tech=
nology Division, Test & Evaluation Branch,
2565 Plymouth Rd., Ann Arbor, MY 48105,
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ATTACHMENT ©

INSTRUCTIONS
1. Remove PCV Hose at Carburator A
2 Install Powerfual Valve 8 into A.
3. Install Original Hose C to other end of B,
4, Mount Powerfusl Botte Reservoit Holder D 1 below B.
5. Install Powerfus! BortieGinD o
6. Install Mose Pickup Finte Powerugl Botile i _
7. Remove Hose £ from mipple H. Start Engine and Run Engine unti warm,
8. Install Hose F to Nipple I. Run Engine for 15 secands or until 4 /4 of bottle 18 ysed,
8. Shutengine off. Replace Hose £ to Nipple H and reptace Cap J to Nipple |,
10, Take YOUR NEW CAR for arsadtest.

' DESCRIPTION & GONTENTS
PCV Hese Nipple at Base of Carburator®
POWER VALVE

POV Hose?

Fluld Molder

Mounting Serews and Nylon Strap
vVaouum Hose with Pigkup

‘Bottle ¢f Powar Fluid

Yop Smali Nipple

Bottom Smail Nipple

Plastie Cap

. ‘Pantot _Engtr_m |

N < 1. .10
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o, w0 iRl N iliaiheiy’ - SRR D A y e N S LI {
mmrgfﬂmmmwm ectane Ao tedinthe POWERFUeL Fluld ate:
" fiineenginedctanersquirsinent ighigheethanihe thuoctanesuppliedbythe 1, Deld uthammﬁvunglnadwu:ttmsmm;wimoct&na .
© fush.knotkingand pingng and dnyinedamagsoceut. nasds and xtandituns-up tycies, S L
‘The highet temparature tracticng ol gasoline (6rm sarbon depasin insidethe 2.lnhibnmmatmtwanqmeammmnumm sorasive ciiamicals found
N mginat&atag?um,mewami&ﬁuﬂig:ﬂmtmmmm mullgfauisoltgis:llno.' i ' N
N OurPOWERFUL Extender 8 sem inthdges a proptistaty 1404 ootan 3, Lubricants thatraduce fristion in the upsar incar and provida longar
3 {luid atthe proper e andin t%‘eniﬁtn@pﬂﬂmﬁummuv&uqa. - enqlﬂalilundmmtmeiem fuslumizatianfm plond o [
i octane lavel of the lugleadovain® siginesoclinerequirenents. tissimple 4, Eire retardanis sven thaugh POWEREUSL Fiuid eontains over 8, 000 BTU'S !
4. - ininstaliand fociproot indesign. _ ‘ ‘ [P gallun atroom temperature the POWERFUsL, Fluid will extinguish any ‘
.§. Unibike costly High Test gascine andoctand bocstets curren! avilabi:thal = matchpiaceain itminotheswords POWERFUeL Fluid dots not support |
I e e e |
18 " , Covlantsthatiower n tures at the Sropd fitss
i YOU OKLY USE WHAT YOU NEEDINons iswasted Onw pintiasis many, thusingteasing the power stroke a%d&xtemmg engmé!?f;?w
; manytankivis, - g ' '
0. Whatareihevaneits andwhatwiblnoticR? Q. Conlinsladihe POWERFUML EXTENDERSystam O Dosa ihig roductiwork ssWwallon newcars 48 o
E1 A NS BHOMAnCe, MO COwr ShALIES myseii’? S oxdcors?
T nead ot teo cul CHTtIeR tunaUBY, ENGRBTUNS A Yetinappronimately 10 minutes, by toigwing the A Yes _
E BooH 450 DrOIONGAG entind e - Simphe indtrustions Q. mnupumommmmnwmm
e 0. Dossliwak intho samewsy with Raded o a,  Willihis chiemticaitreate in thewinler? A Ya.ltwmuwenemmu.husaswwtm
I unleatad fueis? A No\Fraeung peintin minus 6C*F O, ‘Whatheppens i runoutol tiuld?
o A Ya 4. WhatishedifierencuBitweenthis systém sdthe A Yourengiewii teturn tala pravious sanciton
B A, Howolendons the sodiiveneet o barapiaced: oty hrowinto thisgas tank? butors instalation ot the POWRRFUM Bxtardet.
‘A Onapin wmlwapafoaimtwt.sooﬁmol A 'ﬂnotﬂnﬂmﬂsmnotcanwlod.an&la!u avery (NOTE: Agood soiution i ta KeaD 8 spaze totia 10
L1 o Eanlusesiowsroctios a e accuneinthegadinoluse? youreaz)
At Can a i & nain use
el A Gon use 'W suicine? A vu.umpwmgmmvenguw Extendt ~ WARRANTY |
fil - @ Howsconwilinoticeachange? . disdeises tha Extandet Fiuid, _ e BOWERFUs! Batender s wareantled soainstal
A, Wmediately, Q mmtswmhmmcimonmmmm mlnulamgumcmoruwiodulunwm
L | o nimowmsencminonnemn B rigmmans ooy MG ByAuis Ecnmy . i Bertey v
S A ar éwvenicie? KOHEANtS 4110 FUstARIGOH, g
'E'F’ . . -
‘| |MBTRUGTIONS g
=1, Remave PCVHose atCarbutaton (A),
1 4 Instol POWERFUSL Vaive(8) intocA).
o install Qriginal Hese (C) to othet end 6H(B). .
‘1, MiuntbOWEREUL Sottie Resaivoir
Hotdar (D) 1" (one inch) below (B), wilh
either sorews or siraps supplied. . .
1. instal POWERPUEL bottle (F) inta (D),
2| !é\:%l!ll.i-iewptokup(&)lma POWERFUM.
t [ Hemo;;eumtﬂmom nipple (@) Btant
= Engine and Run Enging untiwatim, ‘
i W Install Hose(E)toNipple (H) Run Enging "
i {ap 15 seconds of until § /4 St bettie s used, : “
tieh e, ove Hosa Pidnup (E) from Nipgla (H). \}, . »
, ShulBngine ol Replace hose ()10 Nipple ——
; (@) mdremmwapmtoNunnle(m‘ _ Sas s :
‘ Take YOURNEW CAR (of aroitinst
11 YOCONTROLFLUIDFLOW s s () BV
2o chovwmtané:m. I W Tt |
' A PushFluid Controtiar{d)in C
e 1 aixtednth &1 aingh aPone ncten te ¢ 1" (oneineh) . :
e | aaw tlutd flow. ’ sl 3 0 o we =
8 Pulldut Fluid Contraller (4) i Y '
{ gisteeninol dingh of onetioten 10 : waralie=—
S  ingreasmliudtion. _
. Drive 100 miles of normal diiving, Sheg s
?_:".‘{‘.'_ o, vésatvol and rapest{)if necassary. .
.34 H . . -
+o 1 APORTANT! | ' ' \-F !
% hen ehanging to a new bottle sl .
1 9WEREUSL FLUID alwaysanange fiter - . * : ¢
1 upptisd with new buttle) |
Any Questions?
Call 914.352-2240
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k iﬁ % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY |

REOR, AN 48105 o
S “"3 ANN ARBOR, MICHIG ATTACHMENT E
4 mot
Novambar 4, 1982

A OFFICE OF
-AlR, NOISE AND RADIATION

Mr. Joe Farkas, Senior Vice Prosident

Technology and Administration

Auto Econony Ventura, Inas, . ¢
P.0. Box 434

Speing Valley, NY 10977

Dear i‘ir. Farkast .

We have performed a preliminary review of your 'Occcber 7, 1982
application for anm EPA evaluation of the POWERFUel retrofit devies. Our
reviet also included all information on the device which was previously

subuitted. Based upon our preliminary review, wa have noted tha
following aoncerns:

St oy B VERYS IR e e R LB s S N L B N S VU
-Eﬂ_l-:' < ‘-u‘-;[.. ! e ‘L‘ ol "'l ol ekt L - -

1. Secticn 3.b. of yeur applicatien refars to an "EPA approvaed -
gasoline additive”. I would 1ike to strass that EPA doas not
“approve” fuel additives ot any othar retrofit deviea. Tha fuel

additive waiver granted by EPA to Sun Patroleum Produets Company
] ‘ does not eoustitute an approval/endorsement of that produat.

IR

2. Please provide the chemical composition and tha perdentage by
weight of each constituent of PONERFUal fluid, as seld to

putchasers of your daevice. Additionally, desoriba these
differences between POWERFUeL fluid and the Fuel additives of
Oxinol, Sut Patroleum Produats, and Goodyaar which wara raferrved
to 4in the supporting attachments. ‘ ¢

3s Does Auto Economy Ventura Incorporatad manufactuve btha POWEREUel
fluld in addition to the vacuum valve? If anothaw COMmpa ny
vanufactures the POWERFUelL £luid, in the composition as sold to
consumers, please submit a latter from thas compatty which
authorizas you to have their fluid evaluated by EPA.

Ao What waterial are the vacuum valva "0 rings? Have you data

showing that the daterial iz compatible with the POWERFUal, fluld
over a long term basis?

5¢ The patent application shows the vacuum valva Elow reist:ri-eear
hole as being diffevant in design f£rom that depietred in the
installation ingtruection sheat. Does this mean the application

for evaluation applies to more than ona design? Apre differvent
“odels availabla? ° 2 ’

6+ Does your application for evaluation also apply to the twoevalve
configuration shown in Figure 4 of your patent application?
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7. Your application states that no gools are neaded for device ! k .
. {nstallations Yet, the installation dinstructions attached to i g

your , letter of August 10 indicate that at least a kaife,
scrawdriver, and drill ara requirads Please clarify this
apparent discrepaucy.

8., After the dimitdasl dinstallation of the device, 15 ulleage

accumulation requived before cartain bemefits are realized? 1f
so, how many miles must be driven?

9, tWhare will replacement POWERFUeL fluid be purchased and at what
prica? -

10. Based on our understanding cé the device, there are thrae

possible positions for the vacuum valve checkball (item 60 in
Figura 3 of pateat application) as followss

* 8. Chockball sealed agsinst "0" ring 62 (no POWERFUeL flufd o
air bleaoding). , - ’

%, Chackball not ssaled against either "“0" wings 62 or 64
- (both POWERFUelL fluid and alr bleeding). ;

e, Checkball sealad against “0" zing 64 (POWERFUeL fluid
bleaeding only).

ts our undarstanding corract? If so, then it would seem that ,

aven if the DOWERFUel fluid wera depleted, there would still be :
 air bleeding in positions b and o« Thus, this would be contrary |

Lo your statement that the engine returns to its previous '

condition (befores device installation)., Please clarify ot

confirm our undarstanding.

11, We have examined the two sample devices you subuitted and have
woted tha following for bsth of thems Figet, tha plastic line
wideh 48 insarted into the f£lutd bostle has attached to it a
metal clip which 45 apparently intended to pravent the line from
sliding out of the bottla cap. The eclip appears to have cut a
hola into the 1ine and theraby allows air to bleed into the
1ina. This, of course, eould affeat the flow rate of the liquid
leaving the bottla, Second, the chackball does not sottplataly
seal against aeithar 0" ping regardless of the vacuum signal
applied to the vacuum valve (by seans of ports 28 of 32 tn B
Plgure 1), For this raasen, there is a gontinuous aly blead (of
vatying magnitudas) vegardless of the checkball pdsition. These
ewo phencmenas differ from the operation of the device as
desaribed in the patent application, Are the sample deviees
funationing as intewded?  Please elavify these apparent
digerepancles.

12, You have claimed saveral benefits for the device, Howaver, you
Have not submicted any data that substantiates any of the
elaims. The fellowing comments address specific clainms,
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2 as You provided no fuel economy data nor do you make any
d. , specific percentage improvement olaims. How much

lwprovement do you elaim? The exhaust emission data ehat

was submitted was mnot generated using FTP or HFET

procedures as deseribed in the dosuments T sane you

previously.  Further, considering that the supporting
g documeitts te your application suggzest mileage accumulation |
| is necessary before some benefits ave vealized, any tast
k" program for your deviee should include mileage
accumulation. Tha data you submitted doas not show thae
nileags ascumulation was part of the test progran, -

T Ty T
TR WP iz e

bs To substantiate the elaims for increased power and
acceleration, data should be obtained from dynamometer
A and/or track tests.

' ¢« Your letter of August 10 states that upon installation of

the doevice, there was an immediate decrsass in emissions.

Therefore, you concluded the POWERFUel f£luid had cleanad

the various deposits from the combustion chambar. Becauss

additional oxygen was added to the air-fuel nixture (from

the vaecuum valve air bleed and the alecohol) and also

because of the cooler combustion temparatures (due to the

fuel additive) wa would expect an immediate change in

E | enissions, even wi.hout removal of the deposits., To ]

substadtiate the claim for cleaner engines and lass engina

' wear, it seems the engines would have to be disassembled

: and checkad for deposits and wear at various gxposure
- E {ntervals. :

di  On what basis is the elaim made for exrdnded maintenance o
intervals? Have you tun vehiesles for prolonged periods of L
time with your devica? , '

A T
T e

{

~ After you have provided the information raquasted in this letter, wa will
assist you in developing an appropriata test program for Your davise, 8o
that wa may evaluate your device in a timely manner, I ask that you
raspond to this letter by November 24. Should you have any questions ot
require further information, plaass contast ma. :

.

P A T PP e

Sinaarely,

' _ ‘\‘\r\,&\.\,gﬁ( Lw kr::‘hb,' ,
Meryill . Korth e

R Davice Evaluation Coordinatey
R Test and Evaluation Branch
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Auto Economy Venture
P.O.Box 434 | Attachment ¥
Spring Valley, N.Y, 10977

914.352.2240

Des. 3, 1982

My, Merrill W. Korth

Deviece Evaluation Coozdinator

Tast and Evaluacion Branch

US Environmetital Protastion Agency
Motor Vehiclas Emissions Laboratory
2585 Plymouth Road

Aan Arbor, ML ..3105 .

Pear Mr. Ropth: |

As papr oup racant telephone conversation, I would like to thank you for the
allowed delay in answaring your Nov.4, 1982 letter with its questions.

7 and Myron Stein have carefully reviewed your latter amd have formulated
the following answars and clarifications. The numbers relate to your concarns
as pey the letter of Nov. 4, 1982,

1. e are sorzy for tha inadverdent oversight which occured regarding
the "EPA approved" phrase, We now understand the regulatory functions

that you provide and oversee,

2. The POWERFUaL fuel additive has the following nominal composition
exprossed in Weight percent: methanol=15.5, l=buthanol-2.3, non-
jonie surfactant(i.e. Union Carbide Tergitol §7)=0.4, Water-balance.
The Goodyear fuel additive is virtually identieal to the POWERFUeL
one wheraas tha Sun Chemical Products and Oxinol fuel addltives
congist primazily of t~buthanol and methanol without any water.

3. Auto Economy Venturse Ins, has the POWERFUeL fuel additiva custom
manufactured by a loeal autemotive f£luids bottler under contract
to us. Therefore, the POWERFUelL fuel additive is considered as
nade by us and no permissien from the bottler is requived.

4, The "0" ping in the valve is made from Buna=N rubber by a local
molder, Standard material compatibility charts (derived frof time
and accelerated coerosion resting) list BunaeN vubber as cotpatible

- +wdeh mothausl and 1o buthanol. Furtheemore, the solvency and swal-
1ing power of these altohols decreases dramatically with just a
few paroent water, Therefore, the Buna=¥ rubber in this application
is obvious which fant has also been verified by over two years of
ogarneioa in this application without a single failure of the "O"
i8R, . :

S, The application for evaluation applies to the designin your possesion.
There ie only ona model avaialble. The mers fact that the patent
drawings differ slighely fvom the devise as reduced to practice,

48 a result of a necessary improvement on the original to allow

a variable flow by the taperaed insert o that the valve can ba used
on & variaty of angines and neads. a
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+*  6Be The applicé:ian avaiuaeioﬂ applies only to the ona valva configuw
ration veduced to prastice as supplied to you.

7. There is no apparentdiscrepansy. It is possible to install the

. déevice aither way. A professional mechanic would do it with the

tool mentitoned whereae the gemeral public oy amateur would do it |
with the clips/straps provided.

8. A mileaga apecumulation of 10-20 miles may be necdssary for engines
with unusually thick deposits before the banefits are realized.
For "normally" maintained engines, the benefits are realized
after a few minutaes,about 5, of eperation which includé a faw
eycles of acceleration/deccalaeration so that priming of the valve ;
OCCUrs. |

9. Replacement POWERFUel fuel additive may be purchased diractly from
us at $4.93/pint or from any number of disteibutors now ia the
process of being established.

10. Your understanding of the "O" ring-checkball arruagement is
cotrect, furtharmore, if the fluid is deplated, air would leak
in through positions b and c. However, the mawimum ovifise sise
iz 0.090" dia.(prefaved 0.041) which results in an orifice cross
sactional area of 0.006362 inch square as comparad to the carburator
throat opening of 2" or a cross flow sectional area of 3.1416 inch
square, Since both orffices are at the same pressure during accel-
eration, the flowrates ars proportional to the sross flow arasas.
In this case an area ratio of about 500 (493.8) o 1 ewists which
means that in the zasa of deplated £luid, the flowrate of air :
through the valve iz about 0.27% of tha carburator flowrate, |
this amount is less than the dasi g precission of the angine air
ineaka system. Furtehrmore, a di'ty aly filter would doerease aiy
flow by much move than 0.2%. Thus the statement that the deviee
would return the engine upon f£luld deplation to pra=davice instale
lation conditions is still valid. Remambey that the valve operates
ottly i£ the vacuum falls below the 3" needed to switeh it on,
This aondition occurs only during havd ascleration or a small por=
tion of the time that the eupine operates,

1. Your observation that the tuba from the reservoir has a metal
clip attached bensath the bottle cap to prevent it from sliding
out, is corract. The hole by the clip is intentional, not ddciden-
tal as it appears to be. Its funation is to pravent ayphoning
of the fluid in case the fluid vesesvoir 41z misinstalled, i.e. L
higher in elevation than thi valveeges installation instructivus. .
The hole also prevents hydraulie loek when the engine is shut ofE, |
This.works in conjunction with the oversize hole in the bottle eap
whish alse pravents vacuum buildsup in the bottle, thus uncontyrsllad
flow of £luid to the angine., These two leaks will affect £low and
titus they have been considarad and coupensated for in the design
of the eutire system. The checkball seal against the "O" ving
. will work properly when the valve has the £luid running through
' 1t as intanded. The proper seal is based on the vetention of the
£luid on the surface of tha cheekball and "0" pring dua to sueface
tefision. In the dyy state the device might leak as you indicated,
howgver this moda is not the intanded operacing neds.

R s - 4. : bvs e
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-~ Thus the samples sent to you ave aﬁérétiﬁg properly unlass an
early and unpraedictable failure occured. If you think chat chis is
the case, we will send you more samples upon your ragquast.

12...a. The percentage improvement for the fluid/device system, when properly
ingtalled, may range from 0=20%. This dapends on such factors as |
] accumulated mileage, state of mainteénance of the engins/transmission,
. catalytic converter, gaseline used, driving habits, ate. As for the
AR axhaust emission data, it was not generatad using FIP or HFET pro=
X cedures because as mentioned befove by Myron Stein, the 3" or less
i of vacuuil necessary to operate the device does not oceur in thesa
- procedures, thus tha be efits otainable are not possibla because
2 conditions for it do not oscur. Furthermore, those test use a fuel
21 of substantially higher cetane vating (about 98) which alleviates
: most of the problems (pinging, knocking, diesaling, ste.) for which

thae POWERFUeL system was designed. Rather, if tested with 87 octane o
_ rating fuel on actual roads with the "average public" driver, the |
B POWERFUelL system will worlk as claimed, No substantial milsage aecu- {0
E milation is necessary for the benefits to be realized. As ocutlined '
E earlisr, only very dirty engines need a few miles to eliminate the
i carbon deposits. In our tests, with a subestantial amount of randoem )
cars, & 3 min. operation with £ew on/off cycles for the valva, !
3 yielded a substantial reduction in emissions as measurad with tha
. i New York State emissions equipment (Haiilton Standard, infrared !

: dispersive energy typa system)., Similar vesults were obtained with | ]
4 , the neibouring statas (CT, NJ, PA) systems alse.

b. R&D and dynamometer tests for sleohol/water miwmturas injected inte 1
2 vunning gasoline engines have been performed by GM ARCO, FORD and [
N nany other concerns., Please refar to the extanded veforence list J
| sent toghather with the application, I would like to sall to your 4
[ attention 4 late raefevence on alaochol fuals cited on page 52 of |
| Chenical Engineeving Progress, August 1982, °

X e. As shown earlier, tha amount of £luid (be Lt liquid or zas) that is |
added to the enpine via the POWERFUeL system is negligible when )
S compared . to the carburator intake. 7Thus your contention of addie
tlonal oxygen entaving the system is technleally correct but
practically insignificant. The significaut featurs of the POWERFUeL
systen is that it vemoves the carbon depusits in about 5 minutes

- and prevents their redeposition. Engines tun undey similar condi-
1 .+ tions have been disassembled and tested ag per your mention by |
A GM, ARCO, FORD shown in the entended biblisgraphy sent aleng with :
ﬁg the application, We hava chacked the dleanliness of the spark plugs
b in g:g gnd post device installation from whare ou? claims were

5 vey agd. ' '

. ds Cars with ovay 120,000 aecumulated mileage have been run with the
¢ PONERFUel system installed on thew foy over two yaars. Over 1000
v cars have the system for more than one year. Mo complaints ot

i dissatisfaction oy device failuvs occured. During a controlled
testing sehedule with a school bus fleet congigting of over 150
| : different buses, susbstantially less maintenance was tveduired as
e evidensed by the fleet operators’ testimenials, coples sént to you
E vith the application, :
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As you can gee, the POWERFUel system iz a well thought-out and degigued
Systaﬂ. ‘ .

‘The Péesidenc. Myron Stein, is often in the northern Ohio area, a eouple

S of hours driving distance from your facilities. Bhould you desira, he can
= make 4 side trip to your offices to further discuss this project and appli=
cation, -

+

As per your offer, we dre expecting to heatr from you in terms of assistance ;
for developing an appropriate test program for the POWERFUeL systen. ;

Should you have any questions, please do not hesitate to contast ma., You
are most likely to reach me by phone at (914) 7357620,

Very truly yours,

Joe Farkas
S8endor VP=Tachnology

J¥/ab

cat Myron Stain
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Mes Joe Farkag, Senior Vice Prasident - .
Techrology and Admindstration
Auto Ecenomy Ventura, Inc.

. P.0. Box 434
Spring Valley, N¢ 10977
g Dear Mr. Parkast

Wa hava rveceived your lattar 65’ Decamber 3, which responded satisfaste=

N rily to the quastions in our preliminary evaluation of November 4. We
ean now provide yau with a recommended tast plan for your Powarfuel
f davice,

) Based on our understandisg of the praduct. wa reaommead that you tast two
rapdomly selected, late model vehioles. The tast' vehicles should be

. selected from the list im the document entitled "Sugzaested Test Vehiela
Bugines for 511 Applicants”. Thig listing was praviously sent to Myrsn
Stein along with other test iaformation. A ocopy is enclosed for your
convenience., Two vehicles are the minimum recommended for testing.. If
the test results are not statistically significant, L.es, lass than 6%
v improvemant, than additional vehicles will need to bs testad. Adjust=
A ments to tha angine paramaters subssquent to those made during initdal
praparation of the vahicles ave not permitted.

4 Tha vahicles should be tested using Tast Plan C and Test Sequendse 1 from

é the enclosed tast elans Please note that at each point during the
testing whera milaags aceumulasion is inddeated, the vehioles ave to be
subjactad to ten miles of on=road driving whieh ineludes several full
theottla accelaratiens. All features (e.3s, route, trip length, number
= and severity of accelerations, numbex of stops, &aruisa speeds, tine,
k ate.) of eash milaage aeeumulaeiou porsion are to be parformed identis
eally. ,

7?' , With vespdat to test fuel, you may usa any aommereially ava:f.:l.able pump
fue) meetiing the following requiremants: ,

1o The fuel tdst be from a4 major supplier (e.gs, Mobil, Shel),
; Tﬂxaﬁb) .

‘* | 2, 1t muat meet the octane and lead requizements reeom&nﬂa& by the
' anufacturer of the test vahinle,

3, ‘Tha fuel must ba of a blend appeovriate to season for the test
| loeation selacted.

2l 4 Por vach car, fuel fram the same batch must be used throughout
L | ~ the program.

T Ml A
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Vot appraciate your cotcern ragarding whether the FIP and HFEY procedures
are appropriste for tasting sisce your davice is ouly activared at less
than 3 inches of manifold vacuums It has beet our experience that such
levels ave realized by some vehicles during the test prosedures and most
vailales on the road saldom experiesse full throttle. During a talaphone
donvarsation with Myvon Stein om Decembar 16, he stated that the banaefite

caused by the device endure for some time (ten miles or mora) after the

vehicle resumes nomal operation. As a rasult, we Feel the laboratory
test proceduraes are appropriate for the avaluation of Powarfual.

L L L L T PR Sy

I am looking forward to ruvlewing the vesults of your tasting. I will

expact them by PFebruary l4. Should you have any quastions ot faquire
additional informaticn, pleass contact ma.

Sincerely,

i fhdy

YYY ikl W Ko S
Marrill W. Rorth

o I Device Evaluation Coordinstor

- Tast and Evaluation Branch

Enclosuras
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