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- ~This report announces the conelusions of the Envivonmental Protection Agenay
(EPA) evaluation of the M@yroscopic Wheel Cover™ under the provisions of Section
& 511 of the Motor Vehicle Information and Cost Savings Act.,
' The evaluation of ‘the Gyroscopic ttheel Covar device was conducted upon the
' application of Simmer Wheels, Incorpotrted. “The devise is a mechanical assembly

whith replaces éach of the standard wheel covers on a vehicle. The device is
~claimed to improve fuel economy, handling and braking characteristics, and the 1ife

x ~ of the brakes and tires: ...~

EPA fully considered all of the information submitted by the applicant., The
evaluation of the Gyroscopie theel Cover device was based on that information and
21 | EPA's enigineering judgement. 1The applicant failed to subm.t adequate information
. ' and data which would substantiate his-elains for the device. Additionally, if the
dévice can correct an inbalance eondition, HPA is doubtful it can cause significant
i benefits over tires and wheels that are halanced using conventional methods and

vheel welghts, Thus, EPA has no technicul reason to support the claims made for
the device or to continue the evaluation on its own.
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a Uﬁ&éj';ﬂ,é; edon 51.1 of

The Motor Vehicls Information and Cost Savings Act requires that EPA
avaluate fuel economy. rutrofit devices and publish a supmary of each -
avaluation in the Pederal Register. R T

EPA avaluacions are originated upon tha application of any manufacturef
of a retrofit device, upon the raquest of wha Faderal Trade Commission,
or upon the motion of the EPA Administrator. Thess studias are designed
to determine whether the retrofit device increases fuel aconomy  4and to

 determine whether the rapresentations made with respect to the device are

sccurate. The rasults of such studies are set forth in a series of
reports, of which this is ones _— - i

The avaluation of the Gyroscopic Wheel .Cover device was conducted upott
the application of 2Zimmer Wheals, Incorporateds The device iz a
nechanical asgembly which replades dach of the standard wheel covers on a
vehiclas The device is claimed to improve fusl economy, haundling and
braking chasacteristies, and the life of the brakes and tiras.

1. Iitler

Application for Evaluation of the Gyroscopie Wheel Cover Device Under
Section 811 of the Motor Vehicle Informatior and Cost Savings Act

The information contained in sections two through five which follow, was
supplied by the applicant. ,

“Zipmer Wheels, Inds has exclusive marketisg rights in the
United Statas for both the Executive and Sport Medel GYROSCOPLC

WHEEL COVER." |

b, laventor and Patent Protegtiont

(1) Invantor

“Rin Rush of 6 Emperor, Bevim, CA 92714 is the inventor of
this inventiom.”

X

(2) Patetit

“Copy of patent is enclosad,’  [Attachment A of this
evaluation]




& Applicant:
(1) Name and address

"zimuer Wheels, Ince of 1330 Leyden #103, Denva¢, CO 80220
is applying for this evaluation.” | | S

© (2) Principals

“Pragident of Zimmer Hhaeis, Inc. is Suzanns Branch, Vice
L President is Linda Pottar and Chairman of the Board is
9 o - David Bramch." | , %

(3) “Dave Hudson of 6759 Wast /Oth Street, Arvada, CO 80003 and
= Tom Johnson of 2013 Beech Court, Golden, CO 80401 are
. authorized co  represent 2immer Wheals, Ines - in
communications with EPA in vonnection with this evaluation
request onlys Their phone numbers ard (303) 425~1870 and

333=3053 raspectivaly.”

Pttt s nfuat A=At S e ]

de 'Mhnnfactuief of the Product!
(1) Name and address

"Ronzy Maéhiﬁeny and iadustry C., Ltds NO. 77=3, Nanshin
Village Linkou, Taipei, Shien, Taiwan, ROR manufactures the
product.” ‘

(2) Prineipals

“Principal ownnrs,ata}ﬁr. 8. L. Waug, Mrs. Wang and Patsy
Chdﬂso“

3+ Description of Praduct?

8o mguﬁ

“Ma purpose of this {nvention is to provide an imbalates
couponisating vehisle wheel attachment to {mprove stability and

parfornanda. "

5.  Applisabilityt .

b
3
1 (1) "This iavention £its all rear wheel drive vahicles with 13,

| ' "7 14, and 15 inch standard wheels. L& will not f£it on wheels
; o that have the axle aextending out beyond the outer adge of
E the wheel rita"

| (2) “Gyroscopic Wheel Covers improve vehicle performance in all
- o © dedving conditdlons, L.04, icy, snowy, tough roads, wat,
1 |  cornering and seopping.”
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..M‘ Gyroseopiec Wheel Covar has a _iz-gauge,'_ steel mov;rébl,a baek

_ plate, dovable spokes, and ig ‘Suspended within the wheel by
-steel spring grippers. The force created by the tirs steriking

the ground crdates a radius of gyratiom, sig pounids of movabia

~ heavy=-gauge steel which gives a purfuat geomatric centay tith 'y ;:'

perfect center of gravity giving a perfectly balanced ' whedl,

-This elimipates tire bounce and sraét}y‘éﬂhancaaistabiiizationg

- ”Tﬁé - 380 [dagéaus] of flaxing ”gyfoséopic mags forueé the

ds

£

geometric center and esnter of gravity to become aligned thareby

- causing dn automatic wheel balance that shifts and adjusts to

coipensate for any imbislance in road conditious op speaad
change. The Gyroscopic Wheel Covars reaat in nillinicroseconds
to waintain constant bhalanca. This continuous response croatas
a parfect vheal balance and constant stabilization that ragults

4in the rear wheels exerting a steady push while the froat wheals

offer lass resistancs to rolling." [See Attacitments B and ¢ for
additional information ragarding the theory of operation. ]

Construatian and Operation:

“"Datailed degeription = See Patent which 13 enclosed.”

[Attachment A).

$pacific Claims for the Product

"Up to L6X or bettar in gas uileage. Tasting dona by an
=Approv?d Faderal testing laboratory, National Tasting Standards,
Ine.[1] (DCAS No. .4=8=502), Several tests wetre done} a copy
of one of the tests is encloged [Attachment D], others have been
taquestad dnd will ba forwarded upon recaipt." [Bae Attachment E
for additional slaims.]

Cost And Maskapd:

“Suggasted retail prices!

'ﬂzniégﬂatioAs

Exacutive modal 390 (set of four)

Sport Model $350

1] Natonal Yesting Standards, Incorporated is neither a Us8. Govaswment

‘ﬂeieY|

nor is it currvently recogrized by EPA am being capable of

-parforning fuel econemy and exhaust smisalons Eeests for purposes of
Section 511 of the Motor Vehicle Infovcation and Cost Savings Act.
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- 60 Analveig?

" Markating is thrcugh & mulei-level markeuns ayskem. The
product is in produseions” - 7 e

?roduct rueeallaeiaﬁ Operation, Séfat 5ndﬂuaiﬁtgﬁanee§“

"A eopy of the imstallation instructions is enclosed.*
[Attachmant F) | o - ,

RN A

B, Opezationt

“This invention does nne requira oparaeiug insﬁruettons.

¢y Effects o VHhicle Safec t

" “Not applicable”
d  Maintenance
"ot applieéble“

'gffects on Bmissions and Fuel Economy!

as Unre ﬁlaned Emdssionst
“Not applicable”
be Regulated Emigsions and Fusl Easnomy:.

“This invention dses not affect emissionss Fuel econonmy
insreases as shown in the enalosed literaturs." [Although not

. specified, the enclosed literature refarrved to by the applicant
15 assumad co be Attachments D, E, amd G« Attachment G is 4
colleative tastimonial.]

The following Sections are EPA's analysis and coneclusions for the davice.

EFA evaluatad the application and ‘féund 16 problems with the
information regarding device identification, purpose, construction,
og:ra:ion; cost, aarketing, caintenancs, and unragulated aexhaust
anisnions. '

With respect to the informabion 'given 4f the balamce of the
application, EPA has noted tha following concerds.
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de

The apbliéant states the device is applicable to all rear whael

deive vehicles but doas not mention whether 4t is applicable to

frout whaal drive vehieles. It appaars to EPA chat tha device .' |
could be applicable to front wheel drive vehicles, although whén-

the applicant was askad about this he did not raspond
(Attachaent H). -Additionally, although "Mag” type whesls wera -
not addrassed, EPA 1g doubtful that the device will adapt to

A A

thesa because of the wheel flange and bead design. ,
The thecry of operation given by the applicant suggests the

‘davice is capable of compensating for imbalance $u whaels and

Lo B gt o .

tires. Howaver, sinse adsquate data were not submitted which
gubstantiated the theo¥y of operation, and since a sample deviece
was not provided, EPA does not know if tha device funstions as

elaimned.

Several bemefits are claimed for the daviea although the
applicant did not submit adequate substantiating data for any of

the claimg. If the device is indeed capable of couwpensating for

imbalance, then EPA would expect insipgnificant, or no benefits
when compared to a tire that is balanced in the conventional
manvey, i.es, with wheel weights. To achieve a gain in fuel
economy of 16 percent, would require that inteially the
tires/whaals be tarribly out of balanse. EPA is doubtful that
very many vehicles are being drivan with tires in such a stata
of balanse; or that they are deivan vary far. Additionally,
considering the six pounds of extra weight added to each of the
four whesls, the device wmay hava an adverse effast on fuel
econonty due to the insreased weight. Tha axtra weight way also
have an adverss effact on roadability dund viding quality because
the unsprung weight of the wheel/axle system is insreased. Por
laclk of adequate data to support the various claims made by the
applicdant, and also because it was not pvoven to EPA the devica
could compensate for an imbalanse condition, the Agensy has no
teshnical tedson for expecting the device to achisva asy of the
clains made Eor it.

The ingtallation instructions state to remova certain components
L.80, cap and basket, but fail to mention whather they arve to be
reinstalleds Additionally, although rvetaining clips ave shown
ia the instructions and discussed in the patant, they are not
mentlotted in the installation {ustructions. The applicant was
asked about this but he did not ruspond.

With vaspect to safety, the applicant states, "rot appliuabh."
Howaver, in Attachients B, C and B 4t L8 stated the davice
provides for safer vehicle operation. EPA does not huow Lif the

‘applicant's statemant of "not applicable” means the device tas

o effect on safety (contrary #o that olaimed 4n the
attaclments), or if it wvas an oversight by the applicant. 1f
the device is indesd capable of improving tire and wheel
balance, then the safety factor would alue ba laproved through
better tire contact with the road surface.

¢




. ¥+ ‘The applicant states the devics does mnot affeat exhausy:
" emissienss However, Attachument ¢ states that vehicls rolling
. pesistance i5 reduced when using the daviceé. If this were true,
. then emission levels as well as fuel econotty lavals ars 1likely
g - to changes The applicant did hot submit any data shwiag ehe
" .. effect on emiusions due to the dwi.eu. : |

The ;ﬂﬂpueaﬁ* did subait data . (Attachmants D and  6). eo
gubstintiate the fuel dconcay bnnaﬂhs aldimed. Thosd data ware
uot ‘adequate becauze wmultiple vehicles wera not subject to
 replicate testing undey closely controlled test sonditions. EPA
requasted additiontl tast data following am EPA recoumended test
- plan (Attachment H)« However, the applicant did not subait any
v additiomal datas Ewlaeuany, the applicant notiffed EPA ha
7 would got be ceseins thy device in tha iumadiate future.

_  EPA. did Ho¢ :ast the davice for thin evaluation because the data
N etsbmii:ted by the applicant did not substantiate the claims for
T batkad wheel balance or that better wheel balamae would resulk

“in ahy fual ecaﬁomy or handling bemfiea.

7s COﬂG ué..l.an 81 . I"‘\\ _ .

' Vi

,EPA fuily cous.ld&r&d all of the information submitted by the
ipplicant, Tka ‘avaluation of the Gyrossopie Wheel Cover device was
based on that ‘iaformation and EPA's engineering judgments The
applicant failed td sutmit adequate infomation and data which would
~ gubstantiate his eledtis for the devisss Additiomally, if the device

! can dorvect an imbalance condition, EPA is doubtful it can cause

/ signiSicant benefity over tires and wheels that ara balaunced using
conveational nmethods and whesl weights. Thus, EPA has no technieal
reagon to support thé claims made for the device or to continue the
.awlucion on its otue : |

FOR FURTHER INFORMATION CONTACT: ‘*_Euar.ﬁ..'l.:l. We Korth, EBmnission Control
Tacﬁolbgy Divisien, Office of, Mobl.a Soursss, Enviroumental Protaction
Agetny, 2565 Plymouth Road. Ann Avbow, ML 48108, (313) 668«4299.
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, List of Attachuents

"Aﬂtaclm«idg A ,'Copy of the Patent Application (pravi.dad with 511

o Application).

Attachment B Copy of repore titled, An Automatie Tire and Wheel

o Balancer, by George S. Schlemmar.

Attactment € Copy of fepore titled, Has Roliing Rasistance Baen
Daeruud at Last, by George 5. Schlemumer.

' Attachemnt D Copy of test raport Erom National Teseins Scaadards.

‘ iaa., Navember 5, 1979.

Ael:acmené E Copy of advertising brochure.

- Attachment ¥ Copy of imstallation inserﬁeqians.

Attachment G Collective testimonial. |

Attactmant H Copy of a latter from EPA o Energy Team for
Consarvation, Fabruawry 24, 1983.
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{57 - ' ABSTRACT

An imbalance compensating vehicle wheel atiachment

having a rfim structure for mounting to s vehigle wheel.
and further having a plurality of spokes or seciors soys
pled to the rim struvture and estending radislly ine
wardly to a fub strusture, A mounting drrangement 15
grovided to couple the inward extremities of the sectars
to the hub steucturs to enable radiul slidable movement
off the seton relative to th hub strunture whareby the
masses of the hub structusa and sectars are dynumically
movable (o estublish a radius of gyration tending to
compensate for any wheel imbalance.

i1 Cl‘lh_n& 8 Drawing Figures
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- EPA Evaluation of the Gyroscopic Wheel Cover Device

Under Section 511 of the Motor Vahicle Infarmatiou
_ and Cost Savings Act S
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ATTACEMENT A

- Page(s) 12 . 15

ot clearly reproducible from submittaed

document. Copy will be furnished upon
request from tha U. S§. Eavironmental
Protection Agency, Enission Control Tach-
tiology Division, Test & Evaluation Branah,
2565 Plymouth Rd., Ann Arboy, MI 48108,




Any one who 'has deiven.a small car very

“now ava

S S L ATTACHMENT B
AN AU‘IQHATIG TIRE AND WHEEL BALANCER | - .
| I8 HERE
 This is an imbalance compensating vehicle
- vheel attachment inventad by Kim Rush of
- lgvine, California.

By: Ceorge 8. Schlemmer, P.E. o
- Membar 8AE & Veterans of Safaty

muchi must lmow that the
two things which affect the stability, .haadlin% and the riding
comfort of the vehicle tha most are the overall weight of tha ear

and the short wheel base. The two characteristics, together, make

‘it imperative that the tire and wheel assembly be perfectly

balanced, ux as nearly so as possiblae, and that the balance is alsv

- important, on a car of greater weight and with a longer wheel base.
" In the July 198) issue of the Automotive Engingering magazine,

Me. Daniel J. Holt, Associate Engineering Editor, stressed the
importance of tive and wheel balancing, espéaialiy on small cara.
He also discussed the difficulty of always attaining such a
balance, even with the elactronic equipment and computers that are

i_lable for showing the compensating weight raquirzed, since
%mmat; er&.-cﬁ 3an always be experienced when the balancing weights
are installed. |

At last a tire and wheel balancer ig available where the possi-
bility of human evror in the installation of the tire and the
balancing weights is eliminated. In fact, with this balancer, the
entira tire and wheel assembly is autematically balanced with every
revolution of the wheel in the deriving speed range. This is an
item that does not requize expensive shop installation or maintene
ance gince the only requisite is to be sura that all of tha
balancing waight:s that may have been praviously used are removed
and that the balancer is wall seated when it is installed. This is
an item that will replace the existing wheel cover or hub cap and
it should not be discarded when the automobile is sold or traded,
but rather it should be movedefirom caxr to car since it is longe

ze

lasting; providing, of course, that both cars have the same s
wheels. |

In operation, the principal application is the force of the radius
of gyration which at‘:eamg 8 to realign the centers of mass or
gravity and the geomatric center of the tire and wheel assembly,
after the two centers have baen deliberately caused to be out of
alignuent by the tive stwiking a bump, a rough spot or an obatzuge

tlon on the surZace of cthe voad, Any'roughnass of about one-eightii

inch or move will cause the two centers to be out of aligament, and
since thers are few perfectly sumooth road surfacas, the reactivis
to the rough surfaces at driving speeds are ocauring in milli op

micro-seacnds, and evary gsuch reaction is a balancing action of the
tire and wheel. : - - . :

. [}
Envlosure (1) .

A Ty

16
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© " Figures 1 and 2 show that this fubalunce compensating vehicle S

" wheal atbtachment has a rim geructure for mounting to a vehicle i

B whesl, that it has a pulavicy of spokes or sectors coupled to the S
. pim struccure and which astend radially iswaed to whera they.ara -

. connectad to a hub structure of heavy gauge steel. The inner end ' -

. of the spokes OT sectoras ara connected to the hub stzucture by a .

© bolt and two washexrs with a pra-determined degcee of tightness,

: and that they axe so conmected that they can slide and move . '

:  radially in relatiocn to tha hub. The hole in the spoke is larger

.. jghan the bolc which holds iv co the hub, and this permits the .

' inasses of both the hub and the spokes to move dynawmically ia a '

‘padial slidable movemaut tv establish the radius of gyvation which

tends to compaensate for any tire and wheel imbalunca.

" The outer ends of the spokes are connected by resilient material

. -to the surrounding trim ring and the entire assembly is attachable .

U to the vehicle wheal by gﬁip‘pﬁr membars which extend through the .

- ring ag shown in Figure 3. Sharp points on the grippars ave =

.. dizected radially and outward which enhances mounting on the wheel

+ . by permitting the trim ring to ba pressed axially iaward due to the

. resilieney of the pgripper base, and once in place, the outward .
 directional points on the gripper prevent ocutward axial movement.

as the points dig into the rim. Holding of the grinpers is
aaea?euaced by the centrifigal force of the masses as the wheal
*, -~ revolvas. ‘ RN Y -

"'-Bg balancing the tire and wheel assembly on each revolution above °
about ten to £ifteen miles per hour, the bounce of the tira Erom
the suxfacae of tha road has been greatly raduced, and a subscantial.
~ saving of fuel, or an increase in the nunber of miles travelled per
¢ gallen of fual used is realized. This' fual saving has been verified
. by comparative test driving ovar a pra-determined course with many °
¢ different vehicles of various sizes, welghts, wheal bases, pouver
gla'nea. etu., and by many vehicles Ritted with proto-type balansers
eing deived hundreds of tliouaands of miles. L et

. With'no boviee, and with perfuet contact between the tive and the
surface of the road, tha ralavive upeed between the bottom dead
conter of the tire and the suzfucu of the road is z2ero; howaver,

48 the driving wheels of the vahivle bounce and the contact is -
broken with the surface of the road, und the weight of the vehicle. .
- o load is removed, the driving torque will ciuse the wheel to
- robate at a greater spaed and the relative njucd between the tive °
o and the road will be changad. Any such losuy L sontact ox change
~in the angular velocity of the btiry wastas enurgy and fuel. By

' preatly roducing the bounce and by applying an inward pressue to

~ the. surface of the road and b{ providing a greater “Sootprint" of
- the tire, both energy and fusl have beun saved.

~ Although the exact thedey of operation of these wheel covers is not
| kﬂm.gu is balieved ehzt: in addition to raducing the bounce.sr:hac

| rolling friction is also pazeung overcome by the action of ehe

;- bualancers. It is believed that when a tire rotates at high speed,

)
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~ 'Page Three |

that due to forces including centrifugal fores, rotational inertia
and Eravitaeiaﬁal_foraas; that where the tire strikes the surface
of the road, or at the "kiss point", that there is a bulge extend~
ing to the fore of the tira in addition to the flateaninﬁ'of the -
side walls when the load is applied to that portion of the tira.

It is believed that since the same forces, centrifugal, rotational
inertia, and gravity, apply to the balancer: but more so becausge
the parts ure permitted to movae radially in relation to each other,
that the reaction of the balamcer is at the “kiss point" where the
tire meetis the road and that the reastion to the bulge in front of
the tire i{s the same as the reaction of the balancer when the tire
hics a buap, and that the cumg:gaattng.action helps the tira roll
over the bulge and reduce rol g friction to the same extent. It
is also baliaved that less heat is lost since much heat is gener-
ated by tire hysterics and since by deecreasing the bounce, some

£lexing of the side walls has also been aliminated and thus lass
heat is generated.

One of the main benefits derived from the balancevs is the affacts
to vehicle safety. By maintaining better contact with the surface
of the roal, the stability of the vehicle has been enhanced. It
has been ducumented by N.B.C. that at fifuy-five miles per hour, a
vehicle ean ba stog?ad in up to £ifteen feat less distance when it
is aquipped with the balancers, and it also follows that the bettor
the road contact che less possibi&iﬂy there is of planing or of
vehicle spin out. |

 Enoloswre (1)







G T O NG lh e SO e

g ys e g

Spukues An section

Heuvy giuge steel hub

Trim ering
Conneating boly

Vent hules for brake conmiing & tire valve

Gelpper assgembly

Resilivnt gelpper buge

Qripper puines
Hule in trim eing
Wushery .

Lug nus on wheel
Lug balt on wheel
“Rim of wheel
Tire -

‘Cup nut of whewl vuver.
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| AS ROLLING RESISTANCE BESN DECREASED AT LAST?
" the tollowing is a hypothests of what happens in an automabile
sccessory recently inventad by Kim Rush which decreases rolllng resistance

" and provides more miles per gallon of fusl.

George S. Schiommec
Canmander, .U.S. Navy (Retiredl
P.E., Member SAE and Veterans
of Safety . |

1# is of |i+tle consequence whather we say thet a tlra crawis or rolls
 across the surfsce of the road, since hoth must have one thing in common =«

and that is that the tire musr'have good contact or traction with the surface
ot the road. | ' | _ :

With perfec‘i‘ ean&c* the relative spm betwesn the rotating tiee and the

‘gupface of *he road |8 2ero at bottom dead center and the vehicle will move

the same digtance as the periphery of the +ire is rotated, however, i+ we braak

+he peptect contact aven so slightly the spacd ratls betwesn The two surfaces

tg no longer zera. This can be demongbratad by watehing the atfect of a
gpinning *ire or shael when & sheet of water separares the two surfaces
and 8 planing effact i3 astablished. The vehicle doss not move the same
d:?ﬂnea ss tne vira and some rolling resistance must be atdridbuted to
siippage. - ?

$inee the pressura bulld up in & *lre s the function of heat mostly generatsd
by +lrs hysterssis and since the temperature/prassure ralatlonship does reach
equiltortum, 14 18 assumed that the snergy los® In this process can be conw
trolled anly In the selection of materials and In the method of and type of
construction. |4 has baen detsrmined that by using 8 more rasiilent and

'‘more olastic material of a stesl band arsund the periphery of a tise that
another obstsclie to rolling csuld be somewhat avarsime. This {8 the ratadional
inertia and gravitatrionsi distortion that oczurs a¥ the kiss goint and which
(s created as the vehlcle maves along. Side wall distartion from weight
being, placed on' the +irs and the kiss polnt distertion will continue 1o creaty
Aysterssis and heat and {+ i3 only by assisting the +ire to roll or cravwl over
this distarrion that rolling resistance can be Improved in this area.

Many steurs and springs have been devised to disalpate the upward asccelaration
torces when the whesl bounces and to scme exten® to ald in maintaining contaet
betwee  the +ice and the surface of the roza, but only recantly has a methad
ot Botd. reducing siigpage and to assist the: tire to roll over the distortion

| - abstruation Yeen develaped. This methed puts the fsaction to the uowerd

thrydd whon an obstruction +8 the sirsdth surtace of the rosd 14 encountured

- dewn in vlie wheel whers [* belongs lnsteud of up in +he strut or (a the
' QN‘MQS._,’ S :

A fﬂa*i‘i' 5e hgv B, Freanklin Potrter, hesd of the Phyvsiss Department st the

Inluaraity of Calltornia, Irvine, explaing this vheory and 8 portion of his,

“puper iy a3 follawss

e . o ~ Erclosurs (1)

s vt b W b e




T ‘ i 7' Ve TR T T T u’."'.'- R e i_‘if".:_".ﬂr- ok -

{

* ABSTRACT. The upward acceleration of a Paliiﬁg whael si't‘r“rtkll,ﬂg a bdmp can
‘Be decreased by a movable plate attached 1o the whael.

0o . _:"_I ] ‘
TEXT. When a rolllng wheel ancountaras a Small bump, the upward acceteration
' ‘can be decreased by a movable plate held with springs conceniria to the wheel
anis. Inthe #irst approximation the bump 8 small encugh Yo produce an
Impuisive blow, The whesl is treated 28 a solid disc with a rubber perimeter
" and the plate is attached by tive springs o keep the plate cenceatric with

tha rotation of the axid. A simple calculation lesds 3 resulting decrease
in upward aceasieratien, P -

A specitic uxample I8 a clrsular plate of mess M held by tive springs o the
4l3e so that 1+ equitibrium pusition corresponds 10 having the plate concan=
rrie with the dise. When the bump impulse displaces the plate from equllibrium
oy a distanca £, the springs with the effective modulus Ke achs to restare the
nlata o the aquilibriun-position, The rescnant fraquencyivs for the plate

gscillation must be much greatar than the wheel turning frequcv g0 t‘hat
a ra2sonance sondition cannot be established. : :

when a ml'l Bump aefs, +he Impuise i this approximation ogsurs withina
santh af a radian or less of the rotation angle for the wheel. Both vertical

and horizontal accalaration components are present, byt this approximation

only considers the vertizal motien, The summation of vertical forces on
the diss of mass M is: . .

1) My = kL Pounp
and on +he plate is
- 2
(2) g, * Kyhomasils map

s Mad

The tarm w wL {s the centr!fugal farce term preduced by lnertia and i+
depends upon the displadementA. This term adds an additlonsl dowaward force
on the plate and on the wheel through the springs.

I# +he plate were élmply rigldly atéixed 4o the dise, the summation of tha
vartical ftorcss seting upon the disceplate |s: ‘

- ’ !
(3!~Mg. @g-l-Fbumpﬂ(Mﬂ-m;!aa |
Thare {s more, however De. Potter concludes by siading that a practical
golution to reducs the upward aceelaration of'the tire on a whesl has baen
'avented by Kim Rush, lnventar of the Gyrassapic Whee! Cover (TM),

The Syroseapic Whee! Covers are made with hesvy gsuge flexible stesl spokes
sunnectad o 8 trim ring on the outer end and connected to a center hub or
fisating back plate made of 12 gauge Steel, on the lnner end. (n the presant
asuers, flve spokes encompass the (aner circumfersnce of +he *rim ring and
sagy are eonnected *o the floating back plate by a bold, nut and gasker ar
Aasher assembly, Grippers on the cuter end of each spoke, projecting threugh
the +eim ring, hold +he sssemply 1o the rim of the wheel. |

N
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As an uneven surfsce or cbstacie of 1/8 Inch or more |8 encountered on the
surtace of the road, the upward accsieration or force causes a reaction of
the tloating back plate which then maves down about 1/8 Inch and causas a
migegl ignmen? betwash the gecreiric centar and the center of gravity In the
wheel cover. This causes a radius of gyration to attempt to rasiign the
two canters, which creates an additional dawnward farce. .

.~ Ir I8 cbvicus then, that In arder to attuste the floating back plate that
the tire must encountar an uneven surtace an the road; however travel!lng
~ at 53 mph or about 80 feet pur second, many such ohutacias of 1/8 ineh oF
vare ara encsuntared in each revolution of *he wheel and therafors, resction
{3 In miiti- or micra=seconds. Sinee the upward force was generated at the
kiss point, ar within 1/10 radian of the boirom dead center, with +hig fast
resction, the additlanasl downward force is returned to the same pasitien.

Newvan's Law of Motion states that far svery farce thers must be an opposite
and equal feres.. Since we know that the centeipetal force or tensien In a
rotating body is equal and opposit +a the centritugal fores, then an

y
additional force ariginating within the body would be additive ta the
contri fugal force. ,

The construction of the wheel covers permit the back plats +o mave aboy®
1/8 inch which (¥ does in a dawnward direction when 2n outside forzs moves
i+ teem its equillbrium position. The assembly and construction of the .
flexibla spokes also permit sn cutward movement gt about 1/8 inch agalnst
the gripgers. 'hen the two units move, the fords ot the plate (P » LT
striking +the spoke is additive +a the force of +he moving spoke (F = Mmag)
and in addivion, the same retational Inertla.and gravisational fares that

~ developed tha digtortion bulge on the tire I8 appiled +o he mavable ssoke.
This force s also additive to the ferus of the moving plate and spoke.

Since all actien I8 in milli-micsgesacands, the antirs forse of mavable
plate and spohe is applled to the 4istortion bulges The reaciive fores to
this total additional downward foree (including the fores of the radius of
gyration) are thase of an lmpertect elastic body reacting +o the Impact

‘orce, ' These are the farces of camprassion and the forgs tending to
restore the bady ta [ts shepe befors {+he comprassion,

Thus, the addi®ianal foress originating in the wheal caver tand to decrsase
the upward aczalaration of the *irg and provide addltianal +1rs/road contaey
t» decranse siipping, and by addln? extra anergy, they assist the tire o

fn

*3!1 or srakl over the rotatienal fnerPla, gravitation bulge sbstryation,
ang reduce rolling frletion,

ahy 8 hypotiesis? GCecause, as Or. Potter stated, "These whesl covers sesn
™0 be smarvar that We are." This though, does Saem to ba the only lagicy)

sonciusion +o how sush ama2ing results have 3héwn up in Pest runs and av
19 fudl pump,

 Enclesure (1)
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fTihle: EPA Eyaluation of the Gyroscopic Wheel Oaver Devica Under .

W i

Saction 511 of the Mbtor Vehicle tnfafmation and Cost Savings Act

bttt

L.(gpplieant!a Encl (2) Simple Physics Explanation

ATTACHMENT C

paga(s) 24 = 26

Not alearly reproducibla from submitted
document. Copy will be fupnished dpon
requast from the U. 8. Environmental
Protection Agency, Emission Control Tache
nology Division, Tast & Evaluation Branch,
2565 Plyuouth Rds, Ann Arbor, MI 48105,
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/o - {Cent'd)

NA“I'IGN&I.. TESTING STANBAHE?S ING.

' RESEARCH AND TESTING LABORATORIES
8778, HOSEPLACE .
ANANEIM, CALIFORNIA 82608 "
5 uwnns‘&ww

” REPORT MO, 10781

Nauembar 5. 1979

Nz, Kan Rush.

Efperor,

| 1ivine, Cﬂt 97214

EUSIuﬂtiuh of Gyrascuple wheul Caovera

Conferancas with Mdssns. fdinklar and K. Rush
Samgla oaaggtgtian

Gne set (4 sach) of patented automotive hub vaps uas
gubmititad by the clicnt and idehtifisd as ths Gyroscopic Wheel
Cavers. ' T

Leused from Dullar Renteg«Car in Santa Ana by National
Tsseing Shandardu Inc. was one stock 1979 Chevrolet tamexs uith a
360 iﬁ UB sngine, tuo baprel carburator, autamabic transmission
and H78-14 tires. Published uaight far this car is 3.300 1bs,
gagungbg' v :
B Dutexmine the sffent an gesoline milduge of the submibted
patiﬂbud autumuh&uc hub caps. : k

One hub cap wew abtached to each uhewl of the Pushished
car and the car fusl) tank wes Pilled with gasoline to s EiﬂﬂBEUBibIO.
mark, | | ‘ . :

The car wae driven by a representative of Nabional
Tasting Stendapds IRe. Pap tusnby=dre and five tonths (21.8) miles
south sast along Interstate 8§ departing from lpvine, Ca. The eap
was driven at & steady 54 milus per Hous with mileage and aiy tempere
atute redovded svery ten minubus. Ab She end of the tuenby=one and
Pive terithe miles the car was driven off the frasuey, dccoss the
aver pass and bagk on the Presusy heated back toussd 1pvine,

Eﬁalum (1)

{
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NATIONAL TESTING STANDARDS INC.

‘7o Alpha Nova Enginesring  Page 2 HEPORT ND. 10751

’31 A Nevﬂmhar 8, 1978

At tha end uf the retuen trip the car was parked in
exsatly the same spot, The fuel tank wag filled to tha original

. mark with s messured quantity of gasoline, This quantihy was
muasutad with a calibrated volumetric graduaha.

The hub naeps uers removad and tho sxaut Same rauhn
rapsaﬁid to the exact minute of elapaod time.

The round toip with the hub caps on was performey
betusen 11:07 A and 12303 P.M.  The round teip without the hub
oaps on was performed hetuesn 12127 Puf. and 1:24 P,

- Tire prossure was muasured bafore and after esch round
trip.
: Resultas .

The. total mileage for sach round Lbip was 43.4 milas.

With the gyre sbabilized hub caps on, the leased ear
conasumed 1.85 gal. per round &rip whieh 18 uh averanu of 28.0 miles
por gellun,

Without the gyro stabilizud hub caps on, the leased cat
consunsd 1.98 gel. per round teip uwhbich L8 un averags of 23.5 niles

- per gallan.

Dusing the round tedip with the gyrs stabilized hub caps
on, ths alr pressure rimainuu 4t 20 psi in all four higed,.

During the reund h?iﬁ wiahnua.uhn gyse .- .ntl&asd hub
caps an, the alp pressure incceased from 28 psi bo Lu psi in both

lﬂfﬁ” kires, .
Ganslugiang ‘ ‘ '

The suesage milus pur gallon inesessed by 19.1% for the
round b2ip which used the gyro atubilized hub eaps.
Ref:99107 | L

NATIONAL TEBTING STANDARDS

by Leuis F. West




|- energy efficient... money saver..»
. greater road safety
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| mileage R
increase ire life I |
| Increase brake life o '

| increase traction in snow I
,""'-,..xt_'!lrned tests indicate vehlcle braking reduced by ﬁfteenfee_r ar 5 m.p.h.
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~ what makes it work...

The Gyroscopic Wheel Cover™has a 12-gauge steel movable back
plate, movable- spokes, and is suspended within the wh_ei' by
steel spring grippers. The force created by the tire striking the
ground creates a radius of gyration, six pounds of movable heavy
gauge steel which gives a perfect geometric center with a perfect -
center of gravity giving a perfectly balanced wheel, This eliminates
- tire bounce and greatly enhances stabilization.
. The.360° of flexing gyroscopic mass forces the geometric center
and center of gravity to become alighed thereby .causing an
automatic wheel balance that shifts and adjusts to compensate for
any imbalance In road conditlons or speed change. The
© Gyroscopic Wheel Covers™ react in milli-microseconds to maintain
‘constant balance., This continuous response creates a perfect
wheel balance and constant stabilization that regults in the rear
wheels exerting a steady push while the front wheels offer less
resistance to rolling. ~ .

The increased stability from the Gyroscopic Wheel Covers™means
a smoother ride, better road contact. reduced front end wear. less
uneven tire wear and an increase in gas mileage.

fuel saver — patented and tested

- Patent No. 4,268,000 was [ssued by the United States Patent Office
1o Kim Rush, noted inventor on May 19, 1981, The patent was
. Issued on a device that was In development for 15 years and in
testing for four years. Testing was done by the University of
California at  Irvine, State of California, Federal Certified
Independent Testing Laboratory, Firestone Tire Company. S.A.E.
- Engineer, Technology Transfer. N.B.C. News and many others. All
tlests showed In excess of 16% Increase in gasoline mileage.

- tests prove

Tests prove - Greatest Satety Invention since the Hydraulic Brake!
'N.B.C. News tests on tliim show vehicle braking distance reduced
by 18 feet-at 35 M.P.H. National Safety Council viewed tests,
- unquestionably Gyroscopic Hubcaps™ will provide safer vehicle
- operation by motorists throughout the world® Tests run by
- MeDonnell Douglas aircraft on wet pavement showed absolutely

no indication of hydroplaning or side sliding,

90 day money back guaranty
If product does not perform as described herein, after 90 days of
. continuous usage your purchase price will be refunded. o

- P
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P AL R




' xclusive marketer of
Gyroscopic Wheel Covers ™

_ "‘f_ [_""r-..h

k&( , 1 INC.

1330 Leyden Street » Denver, Colorado 80220 * (303) 329-0206

Gyroscopic Wheel Covers™ offer you:

Safety Savings

|, Better tracking and control, . Upto 16% or better mileage -

2. Vehicle holds road better. 16% equals over 84.00 sav-

3. Wheel stabllity adds traction ings on a 20-gallon tank of gas.
In snow and ice. 2. Increased tire life,

4, Smoother ride. e 3. Improved brake life.

5. Reduced braking distance. 4, Stabllized wheels reduce
8. High-speed throwoff of cover front end maintenance.
almost impossible due to ‘
wheel cover expanding while
In motion, -
7. Stability reduces hyvdroplan.
ing on wet pavement,

Gyroscopic Wheel Covers™ are available from: |
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_ INSTRUCTIONS FOR GYROSCOPIC WHEEL COVER INSTALLATION
a . ATTACHMENT F

o)

© %, Pull factsry tub cap off. Remove any lesd weighta. \

o (Fig. 1) Take pyrossopic wheel and unssrew cap to reove basiet.

R (Sig. 2) Ease tension io matal grippers with screwdriver between flange
and geipper. ‘iaaéali'gyrolaapie vheel éovcrs by ti:st-aligﬁiag valve
stem vith valve stem opening (Fig. 2) (Valve stem extendes available
at your lacal auto pacts store) (Fig. 3) Set bottom of cover in first
(bottom 3 grippers) all the way {7, Next with & pubber aallet hit with a -
downward blow the top 1,3 of trim fing at & bsa angle. Make aure tois ring
gits fluah with wheel of internul forces cannst operate. |

2, Repeat same procesure ¢0 remaiaing wheelas.

3. Road teat car.

Gentle Prying Motier -
with Serawd: rer. | 2

s 8 sith Meil
a?rum‘ 'E:v'io“'an%::




o walladladeg L L R : 4l
. R RETIET T LA TR - SO

DNier AV b ol

g aatn )

NATIONAL fes-rma s-rmaAﬁﬁs INC.

asssAnr.:H ANQ TESTING u.acmrcmes
S77 5. RUSE MLACE
ANANEIM, CALIPORNIA 92008
(744) 991.8530

N Apeil 2, 1981

v0 WHOM 1T MAY CONCEANS

We aze an offisial hnshihg Labupatary cscognizad
By the U.S. Fedesal Govesnment, Azmy, Navy, Stats-af Calif., ets.

Sur name is listed in bhe "Qualilied Labazatony List
Ng. 24, published By Osfense Logistics Agsncy. Ouz nunter in this
sublisabian ia 13348, '

Us alss Mave an assigned DCAS numbez (Defense Contract
Adminitateat ' on Secyicse) No. de3«504. Ous lacal OCAS effize La in
sanﬁi Ana, witen Lt bscomes necsssary U8 csntich oup inspnetan fay
GU§‘31L0808' govesnment contdact peajests. '

Respectfully,

| LBt

Lawis F. West,
' | | -~ Peasddent,
LFY/ /e | ‘ NATTONAL ‘I'EST?NB STANOARDS
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HOWARD Chevralet
898 Dave $i. @ Quand &1
NEWPORE seACH, c.r.monm.s 92843
Telaphane (714) 833 0855

July 18, 1879 | - — (e \ ava

G.'S. P.

Anaheim, California 928@2 ‘
| | RE: TESTING OF GYROSGOPIC WHEEL COVERS
Gantlenans |

Regently I recwived a set of wheel covers and have baon tasting them oa oy 19’
Chevrolet Caprice Clasaic Sedan: the regults are as follows:

Runadng four (4) somplate tasnie fulls of paas twa (2) in the eity
and two (2) on the highway, with standard Cheveulet \r.i..go wheel
covers, ‘

Than, inatalling thae Gyrescapic Whesl Covers and miac thiss an
adddtdomal fous (4) tcanks of gags tus (2) within the city, (to and
from work, etd,) and two (2) betwaen m.a Springs and Laguna Beach.
We can tastifly to the fallowing ismircvemesnita:s

oIty 8.4 ta 13,2 high (12,7 low)

HIGHWAY 1%.3 o 21,4 igh: (21,1 lew)
The deiving was done with regular druving habits and with nene

prafessional drivers, Asd, srulse sontrol was used sn the
- Balm Spr:'.zma Srimst settingd Between 85 « 80 average.

- T would like ¢5 thae you fur the opportunity to test aush 3 remarkable produse
. and wish you ma sucnesy,

" ddmm Salas M.:mw .
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é Not clearly reprodusible £rom submitted -

s dooument. Copy will be furnished upon ;-

= request from the Y. 8. Environmental 3
Protection Agency, Bmission Control Techw g
nology Division, Test & Evaluation Branch, 3
2565 Plymouth Rde, Anun Arbor, MI 48103, k.
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107 WEST AATERIA BBUL IVARD + COMBTON, CALPENRNIA 30220
led 12131839.2900

Gyroscoplis Wheel Covers

,1@- 2523l W. lLa Palma Avenue

Anakeim, California 92801

P rom 'J' E. Bolender
3IM qa. Sus. Supy.

To Whom 4t May Concern:

AsAa gatisfied customer of your Wheel Covers [ ﬁauld
1ike to share an experisnce with you that I feel L5 gquite
significant. .

The advertisment had indicated that the stabllity
af she ride would be improved by 16.7%. I noticed pight
awdy that the pide on my Oldsmoblle wagon seemed £
gmgggggggg she cornesring ability (mproved, and Lt held
the ro ot bettar. at supprised e was the wiy
ghat Lt held the road when a blowout cscuzed on my left
frant Blwe, o wis traveling at 50«55 mph and there was
ne Swasws an veemins whatsseveam, I am convineed thdt
_ the wheel covers, because of the pgyroscopic peinaiple,
was signifisansly responsible Por the Lnereased handling
ability during the blowout. Ia addition the wheel coveps
staved on the car, In the past they have come of? dugping
3 ous of 4 bloweuts.

‘?gé'ﬁhe possibility of keeping me frem having an
aceident, or even saving my life, L'd like %0 shank yeu
for sudting youp product on the markes. |

Best Raia?ds,
J.E. Balendet
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Ny W Decuzber’ 1978
ONIIELL SDUBLASN | .

Cyrosacple Safeby Preducts
1207 So, Pualid
Anaheim, CA 92802

Attodticn: K, B, Rush, President
Dear He, Rushi ‘

{

Recantly, during the inclement weathi’w we had in lloveuber 1978, T was
privileged to take a ride in your csr with you and yeur safuty consule
tand, Jeorge Schlemmer, which was equipped with the gyrsscspis whesl
covers sanufacstured by your cozpaay,

. Saveral immessive tasts were mado at my request in the vehiols during
& heavy downpour, —al,

Firab, to determine stability factors and hydreplaning potential, I
requested that a 55«mile spesad be naintained on wet pavemsnt and a tull
- Braking suneyver exscubed when traffic permitied, ﬁe GAr dmme €D &
aud absoludely na indiecadion of hydioplanins or side
was noticed, This wag ippreseive in that the pavement vas was
with shinots of water and the braking distance and tvuaking of &oF
. veliicle vas remariable,

The second test ocnsisted of attaining a 55.milo spoed during 4k sane
ride and deliberstely veering the right frent and rear whesls onto a
hard gravel and dirt shouldew, and then recovering with all four vheels
huck cnto hard paveament, Observation of the parfarmance of this vehiele
during this soad deviation clearly showed dhat She driver was able to

mgg::in forvward tracking avd stability with minitum stesring wheel
e : ™ '

In @y opinion, this installaticn csuld have & singular impact on drivews
safoty fop deivers faced with o similar conditien, It waa obvicus that
© tha improved resd contact and the "gymesecpic" function of the wheel
usvers give an automobile s high stablility safat
enhaneing devics 2o the smart driver,

Very truly yours,

@y R, Harbat, P, B,; C5Py CHOM
160%0 Oreshan 8%,
-Sepulveda, CA 91343

L N

factor and will be an




Dot

!I'\"'_’“r. ;l'-.

it

L vg i B ALY e
SR I e

L,Ic 4 okl

P -J-Ls:-:;*’t-‘:':‘.

B

Saction 511 of the Motor Vehicle Information and
- Bttt _

(Letter £rom J. Bennett to K., Rush, May 5, 1979

Title: EPA Bvaluation of the Gyroscopis Wheel Gover Device Unde:

Cost Savings Act
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ATTACHMENT G

Paga(s) 45 =

Not claarly raeproducible £rom submitted
document. Copy will be furnished upon
raquest from the U. 8. Environmental
Pratection Aganey, Emission Contrvol Tach-
nology Diviasion, Test & Evaluation Branch,
3565 Plymouth Rd., Ann Arbkor, MI 48105,
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- @g © . -UNITED STATES ENVIRONMENTAL PROTECTION AGENCY  * =
; . ANN ARBOR, MICHIGAN 48108 |

S Pebruary 24, 1983 .
‘ : . v OFFILE OF
. : o AIR, NOISE AND RADIATION

‘M. David Rudson
Enesgy Team for Coundervation
6759 W. 70tk Avenus

Dear Mz. imisén:
We have performad a preliminary review of your January 24, appl:.aaeiaal; |

for an EPA avaluation of the “Gyroscoplc Wheel Covar" ratyofit device.
We have the following consarus! |

1., Siose sectlon 2.¢4(3) of the application stacas you are
authorized to represeut 2immer Wheels, lausorporated, we will teed
a latvsr from that company substantiating your authority.

3, Plesse clarify vhather the devics can be used on front whesl
drive vehicless :

3. Seatisn 3.6+ States that tasting was "done by an approved Federal
testing laboratory, National Testing Standards, Incovporatad”.
While other govefnment agamsiss way have found it acceptable for
cheir pusposes, that company has not besn racognized by EPA for
fusl econvmy and exhaust emission testing. We would like to have
sone additionsl information on their capabilities and credentials.

4. The installatissm instrucrions state to “unscrew cay and vemove
basket", No furcher mention is made about teinstalling these
cotponentss Plesss el ghis agea. Pureler, the patant shows
chat elips (item 40 in Plgure 2) are used to ensude the covar
does not come off the wheels No mention i3 uade of thesa clivs
tn the inmstallation instruatiouns.  Please resolve this
fusonsistancy.

8., The test results frem National Testing Standards, Insobporsted
shaw that wighout the Oytossopie theel Covers, the Chaveolat
Camave tPavelad 43.4 miles atd consumad 1,95 gallous of fuel and
thezeby achieved 23.5 MPG: Thesa values indicate it achiuvad
22,3 MPG. Pleass clarify Eh:l.s apparent diserapansy.

Your sppiication indicatas that test resules have beett obtained
of mors than this one vehicle:. Plesse subait the results of all
sasting perforded on the davices
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© Ovarall, the test data you have submiteed suggest that there tmay be fuel
. ecoutmy benefdts assoelatad with the devices However, cthare 45 a need

- for more tast data obtained from a sarefully controlled program at an
. EPA-racognized independent laboratory. The test program should include
on=road testing., Although we have not decided on all tha specific
datails, wa auggest you consider tha featuras outlised in Attachment A
whea designing your programe

1 tresommend that you sontast the independent tast labs listed in
Attichment B regarding the program suggestad above. Should you £ind one
sapable of performing the tests, then please contact me so that we can
further discuss the detiails of ke program. ‘

Because of sur nedd £o process all avaluations in a4 timely manner, T ask
| thut you raspond to this letter by Mazsh L1l and that you submit all data
" by April ll. Should you have questisns rvegarding this wmavter, please
4 contact ma.

Sinceraly,

ryamile wd KTl

Hlﬂﬂll We Rozth

i Deviss Evaluation Coordinaser
o Test agd Evaluacion Braush

Enalosure




At:hglmnt A

2 Quaﬁtinyf Tout a
T Model -Range: 1978 ehm 1983

. Manufuaunfaz -General Motors, Ford, Chryslar, American Motors (see
Attaalmant C)

Number of Engine Cylinders: 8, 6, and 4
Transmisaian' Autaﬁazie

Tagt condi21oas )

Test Type: Onﬂaoad testingl
It is suggested that all on=road tasting be parformed on the San Antonio

Road Route< which ig deseribed in Attachment D. Should you salect some
other tast location, it will be necassary to run a few pilot tasts for

purposes of establishing the test=tostagt vardiability and alse the
- faquized number of tast vehisles/tests.
Test Quantityt

Lo Twelve valid tests without device per vehicle

2 Twalvae Gau.d tests with device per vahiasle

Temperaturs Ranget 60 F°to 90°F
Wind: 5 MPH or less, gust tn 10 MPH maimum

Miscallaneous Commants

1 M.J."uatius should be conducted betwsen 9100 am and 3:00 pa

2, Twe or more prastica runs should be dade to assura driver
repaatability.

3. One warttwup civeuit of the test routa should be tade p?iar ko stape
of data gathering.,

4 Tagts without the device should Ye performed with all cizas
intantionally out of balanee to the manimum extant possible while
still taintaining safe driving charactaristics.

'S. Tasts with and without the device should be randomly uised during
eaah day.

i  Because the device i3 Lnuenuld on all wheels and also becsuse
chassls dynsmometer testing ineludes fotasion of only the frone og
the rear wheels, the device @ill have to ba evalusted using road tast
procaduses. .

w I an Autonio Road Routs closely sppsox&muﬂ the driving cvels
ea.ua:ad duging chassis dyﬁnemur eueins un.-l.ns r.hn Federal Tast
oo Prosedure, N o o

Ty O | MR n&n.aﬁh.muu_u PP N
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Iudependeut Labora:ories Reccgniaed by EFA as Capable
of Parforming Emissimus Tbﬂta on Moauz Véhicles

While the Federal Government does g08 E‘srmany approva laboratories for
amission testing of motor vehicles, cegiais independent laboratories are
recognized by EPA as having this aapability. Their equipment ls lidentical
or equivalent to thnt used by EPA. The faﬂiawing list of such laboratories
also contains the “rvecogaition category"” '6f the iaboratory and any addi-
tionul considerations. These add&ﬁiaual items wers provided by the labora-
tory as part of their application. The,racagnitian categories are as fol=

lowss

Category Rumbar 1li Laboraﬁésies whiéh have suscessfully completed all
raquirsments for racognition. The recognition sategory is shown in
paranthesas following the company name.

Catazory Number 2: Laboratories which have submitted formal applica-

tions but have not Vet been inspacteds The application indicates that
they have the appropriate facilitias, equipment and personnel.

Augomotive Testing lLaboratorias, Ine. (1)

P.0. Box 289 o Mgron Gallogly, President
Bagt Libepey, OH 43319 Telaphone: 5136664351

Additional Counsiderations: Diesel, evaporative, catalyst efficiency, miles
age accumulation, tzack, fusl consumption, undiluted emissions, and RIAFRR.

b

Tast Services Deparcment . Ward Diehl. Supervisor
900 West Maple Road Test Sepvices
P.0. Box 2602 Telephones 313+362-1800

Troy, MI 48299

. Additional Considerations: Catalyst efficiency, evaporative, fuel consump=

tlon, mileage acdumulation, track, engine dynamometar, sontrolled anvigen=
ment, undiluted emiszasions, humidity contwel and alasohol,

Performance and Emissions Laboratoriss Robest Begue
7091 A Balgrave Avenus Laboratory Manage®
Gagden Grove, C4 9264l ) Telephone: 714=891=5704

Additionsl Considerstions: Evaporative, undiluted emissions, mileage ascus

. mulation and engihe dynamometas.
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5404 Bandera Road | ~ Maurice Forshes |

San Antonio, I& 78238 .Engj,ngeg’-ing Assistane R N

' | Ghassis'Dyﬁauematar“TeS£]Lab o
Telaphona:r 512«684~2310 |

»Additional caﬁsideraeiona:i Fuel consumption, mileage'aecamuiaeian,'traek;' |

maﬁoﬁc{ale. undiluted emiseions, catalyst efficiency, FEEO and humddd by
control.. ‘ o

Eavironmental Tasting Corporation (1 | |
1859 Jasper Streat | As L. Papay, Preaideﬁt ,
Auzora, CO 8001} ~ | - Telaphone: 303-344«$470

Additional Considdracions: High altitude, diesel, avaporative, partisulate
and undilucad ea&ssiogs.

Eehyl Corporstion (1)

1600 West Eight Mile Road | William J. Browm

Farndale, MI 48320 | Suparvisor, Vehicle Oparations
Telephota: 313<399a8500

‘Additienal Considerations: Diesel, umdiluted euissions, aleohol, fyel

consumption, FEEO and milasge acsumulation.

laternacional Testing Laboratsries Japyry C. Coker
3132 West Adams Pragident | |
Santa Ang, GA 92704 ~ Telephoner 714«784w8424

Additional Cousiderations: Diesal, evaporative, fusl consumption, mileage
assumulation and twaal, ,

Naw Youk Cite (1

Dapartrent of tuviesnmeneal Protection Joh Pinto
Mobile Soures Contrel Division Assiseant Direstor
75 Frost Surest | : Telephons 2123884994

Beooklyn, N¥ 11211

Additional Considerations: Dissel, evaporative aad particulate.

Jates Bugtsn
Manager of Testing
Telaphonet 714-891«4821
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Addieianal_coﬁsidaraeionsz Diasel, avapéraeive, fusl consumption, particu=
late emissions, undiluted emissions, mileage asaumulation, track and engine

- dynamometar with diessl and gasoline emissions and marine fuel economy.

SATRA Autometive Emissions Laborato H
Route UsS. L and 9 Sout ' Alexander Kulesha

Newark, NJ 07114 | | - Laboratory Manager
Telephone: 201=-242-7665

Additienal Consi¢arations: Bvaporative, mileage accumulatiocn and wndiluted

amisaions.

Seott Env{ranmeneal Tashnology, Ine. (1)

uge 611
Plunsteadville, PA 18949 /

Duane Gulick

Manager, Auto Testing
7Telephone: 215«766=8861

Additional Considerationst Evapprative. diessl, contrslled environment and

nobile laboratory.

8suthwest Researsh Institute (2 ‘
Department o ssions Researsh B+ Robegt Faniek

P.0. Box 28310 Regearch Scientist

San Antonio, TX 78284 Talaphonet 512=684=511l

Additional Congideracions: Aleohel, Aldehydes, Cacalyét Efgiciency,
Diesel, Engine Dynamemeter, Evaporative, Fuel Consuuption, Mileage

" Assumulation, Particulate, Undiluted Emissions, and Unregulated Emisslons.

Paxas Transportation Iastitute (2

Malling Addzass: | |

Texas ASM University System ‘Réchazd D. Tonda, Manages

Collage Stasion, T® 77843 Automotiva Rasearsh Progranm
: Talephionar 713=845<6175

Laboratory Addruss

Vehiale Emissions and Fuel Economy Laboratory
Research & Extausion Canter, Bldg. 7490 ;
Highway 21 Yest

Beyan, TX 77801

Additional caanidnfaeioass Sadiluted emissions, fuel consumption, mileage

- accumulation, trask, and etgine dynamonetas.

51
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Machanical Eugineering Dapa?tﬁent: N Ms. Kally Erin O'Brien
Mechanical Engineering Lab., Room 511 Laboratory Manager -
Santa Clara, CA 95053 Telephone: 408«9084-4325

Additional Consideraticns:  Alsshol, aldehydes, catél?st efficianey,
diegel, Yengine  dynamometer, avaporitive, fual  aunsumption,  gas
ehitimeaeraphy. mileaga accumulaciun, und:.lueed emissions and smog chamber
andlysis.

The basic wondition for EPA rucognition is the capability to perform ex=
haust emissions tasting on light duty vehicles according to the currant
Federal Test Procsdures Each laboratory has additional capabilities. Kay
words listad with sach entry are axplained below:

Alcohol = Methanol and/or Ethanol fuel testing capability.
Aldehydes = Aldahyde measuremne capability using the MBTH unethod.

Casalyst Effisieney « capabi.uey to measure enigsions levals both
bafore and aftar a catalytie convertars

Contrslled Eaviroumaut «. Capability o eondust emission tests at
anbiant sonditions outside the range of the Federal Tast Procedure.

Diasel =~ Gapahiu:y to measure gaseous emissions from light duty vehie
eles equipped with diesal augines.

_ Sngine Dynamometer =~ Capability to test engines which are not i.asca.u.ed
in vehicles. :

Evaporative = Capability to measurs evaporative emissions using the
egclosuru ueaha:l.qm ("SHED") spscified for late model light duty vahie
cles.

Fuel Coﬂsumpeion « Capabilicy to measure fual csonsumption using velue
taszie aad/or gravietyis tachuiques.

- FEEQ = ?uel Ef8iadent Engine O1L) testing.

High Altitude <« The laboratory is locatad at an elavation considared
"high altitude" by EPA regulations. Potential applicants for Section
51) Evaluations should be awaze that best results at high altitude on
ssrtair/ types of devices (e.gs 442 bleads) will not ba accepted by
EPA. Blease cheak with Mereill Rowreh, EPA's Deviecs Svalustion Coovdie
nator, bafore arranging for sush tasting. His telephona number is
(313) 668=4299,

] | ‘
Humidity Control « Humidity in test cell cen he adjusted and maintained.
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Mileage Accumulation = Gaﬁabi.lity to acoumulate mileage over astabe
lishad zdad routes. .

Motorayelas < Capability to measure exhaust emissions from motorcycles
according to current Federal Test Procadures. '

Particulite = Capabi.iity to measurs particulate aﬁissibns._
RTAFRR = Real Time Air Fuel Ratio Recording.

'rra'ck.' - Aeéass to facility for use in controlled mileage accunmulation,

coast down determinations, performance testing and driveability evalua=
tions.

Uudiluced Eri:octons = Capability to measure raw axhaust emissious.
Uuregulated Emissions = Capability to measure HyS, NH3, 803,
804, W20, total cyanide, organic anines, organle gulfides, phenols,
methanol, ethanol, nickal ecarbonyl, individual hydrocarbous, soluble
seganias fraction, BaP, PNA, nitvopyremes, Ames bioassay, metals, CH&N,
visible smoka, ets. | .

Mobile Laboratory = Capability teo establish a portable laboratory in
ranota loecations. a

For additional ianformation, please contact John White or Matthew Macocha at
EPA's Motor Vehicle Emission Laboratory, 2568 Plymouth Road, Ann Azbor, MI
48105, The talaphone number is (313) 668-4315.
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Suggested Tast Vehisle and Englnes Zor 51) Applicants

The following are suggestad as suitable candidate vehicles to be usad to
generate support data for a 51l evaluation by EPA., By choosing one or
more of these, the applicant 143 assured cthat the process/device is

applicable to a representative portion of the flast for the model year of
 iaterest, The ease of obraining a test vehicls i{s enhdnced becausa of the

popularity of these models. Newar vehislus chosen for testing should have
odonecer readings of 10,000 to 20,000 milas. Tha followliag list (s brokan

down by year and manufuasurer. The ranking for any given manufacturar is
by sales valuge- .

Model ﬂauufaceu:gr Suggestad Gasoline Enpine Test Vehiales
Ysaz

Engines [CID)

1981 aM Citacion*/Skylark/Phoenix/Onega 151 L=4/1l73 Vag¥
, Chevercs/T=1000 98 L=4 |
Malibu®/Cuslass/Century /Ragal 228/231 V=84
) . 260/265/267* V=8
o .
Ford Essora/Lynse 98 TLwdw
Mustang/Caprd 140 L=4/200 L=4
Falrmons®/ 2ephye 200 L=6%/255 V=3
Chrysler Omni/Hord 200 105/135: Led
Azies*/Rallant . 135%/156 L=4
AMC Consord/Spirde | 258 L«
Volkswagen Rabbie ' | 105 Led
Toysta Corolla/Celica/Ternel " 108/164/89 Led
‘Batsun 210/310/200 X 9L/119 Le=d
Henda Agsord/Clvie 107/91 Led

*NotasThase vehisles and engines are currently paps of EPA's sage vehiala

£laet used 4o avaluate 311 »Eoasesses st davicas,

1980 M Citation/Skylasl/ Phoandise/Mnega 131 Led/L73 =4
Cheverta 98 Lwd ‘
Malibu/Cuelase/Cansury/Regal 229/23) V=4

. 260/265/267 V=3
ford Mustang/Caped 140 £ud/300 Led
Fairmont/2aphye 200 Lud/288 Y3

Thunderbisd/Cougar | 358/302 V=3




1979 Modal Year

Ganeral Motors
305 CID v8
301 CI» v8
231 CID vé

98 CID L=4

Chepslaz Corp.
318 CID v3
225 CID L8

Foed Motor Co.
302 Ctn v8
200 CID L6

- 140 GID L4

Aserican Motors
258 CID L8

" General Mdébes

350 C1d v8
400 StD ¥8

Chevrs lay Coitp,
318 CIp v8 .
228 CID Lé

1975 Modsl Yaar

Ound/Horizon

"Aspun/Volare

Couaord/Sptfié

\ Rabiie

Corolla/Celica/Tarsel

1210/310/200 &2
 Assord/Clvia

slants for the

1978 Modal Yaar
Genaral Motors

350 CIp v8
305 Cipv vd
231 CID V6

Chrysier Corp.

318 CID V8
225 CID L8

Ford Motor Co.

351 c¢ip v8
302 CID V8
200 CID L6

Amesican Motors
258 01 L6 a

1974 Model Yesr

GCenardl Motors
350 ¢%p v4

Hivslar Cotp.
318 CID V8
228 CID L6

1973 = 1979 Model Year Test Vehialas

1977 Model Year

Generzl Motors
380 cIp v8
305 CID V8

Chrysler Cowp.
318 ¢y v8
228 CId 16

Ford Motor Co.
400 QID v8
351 ¢ID V8
302 ¢Ip v8

American Motors
258 CID L6

1973 Modal Year

Genardl Motors
350 ¢tp V8

Chizyslar Corp.
318 ¢ V8
225 CID L6

105 L=d
225 L=6/318 V-8

258 L6
89/97 Lwt
108/134/89 Led
85/91/119 L=4
107/91 L=é

1978 Model Year

General Motors
350 CID V8
305 CDD V8

Chryslar Cotp,
318 CID L6
225 CID V8

Ford Mator Co.
351 CID v8
250 CIpD L4
140 CID L6

Amegican Motors
258 CID L&

. 85




~ Ford Motoer Cos Ford Moter Co. Ford Motor Co.
- 351 CIp v8 400 CID v8 400 CID v8
302 €Ip v8 si ¢y vs 351 CID V8
250 CID L8 140 €ID L4 122 CID L4
; - Amarican Motors Amarisan Motors American Motovs
: 238 CID L6 258 CID L8 238 CID Lé

232 CIp L6 232 CDD L8 232 CID L6

Suggested ﬁiaéal Vahialas

- 1878 chrough 1981 GM 350 CYD diesal powared passenger ehrs.
1977 chrough 1981 Volkswagen Rabbiz dissel or Dasher diesel.

$6 | s




 Attachmene D
SAN ANTONTO ROAD ROUTE TEST BROCEDURE

A The geseral procedure 18 as follows:

1,

2.
3

4
L

6
7s

1.
)
3
4,
5

5.

griva test vehisle from Souahwasernaéeareh Ingtitute to Layover
oint. l

Start vehicls.

Start Fluidyae Recorder, wait 60 saconds. Then drive road
course: Use normal driving techniques.

Return to Layover Point, shife into pazrk, idle for 60 sacoads.
At 00 seas, stop Fluidyne totalizer and hit peint butten.
Record fuel and tewperature readings on work sheet.

Shut engine off.rzara and start Fluidyne timer.

At 500 seconds, start vehicle using hoﬁ start procedure.

At 560 ssconds shift iamto drive and deive ¥oad eourse using

torzal deiving technique. (Go to Step 4 = rapsat as many times
ag possible before 3100 p.m.).

B Getiaral Test Requiratants

The £ivst tast run of eash day is considerad warseup and the

data i3 not used in amy subgequent caloulations.

Only tests vun between 9100 a.m. and 3:¢00 peds wfe used dus to
S8an Antenio traffis considesations.

Only euaﬁs o8 tun on weekduys, Monday through Friday, ave usad
due to San Antonio traffic considerations.

Temperature, humidity, barometer, wind speed and direction ars
to be taken at 9:00 a.a. nd 3:00 p.a.

All test vehiele fuel tanks ara to be drained prior to stase of
tasting to avoid fual mixding.

coﬁﬁlrdinlly available pump fuel nesting the following
fequirenents ause be used for all testing,

d+ The fuel sust ba from a major supplie® (a.g., Mobil, Shell,
Texaco). |

be Lt must meet the octans atd lead requirements reccomended
by the cunufacturer of the tast vahisle.

Y Thu-!ﬁilfuune bs of a blsnd'lppeapeiaen 20 sedson for the

East location selected,




7.
8.

90
10,

11,

ds For each oar, fual £ram the same batah musc be used
throughout the program. o

All vehicles are to be examined for proper vacuum iine routing

~ and evidence of tampering and the engine set to manufastursr's

sptaifieations.

Vehicls tive prassures are to be  checked and set oo
sanufacturar's spleificaeiunl eash ﬁarniﬂs prior to leaving
Southwest Research.

Test runs with abaormal ﬁiug; fyal sonsumption, or cireumstancas
ars to be deletad from cousideration.

Tegting run oft wat pavement will not be used in the analyais.
Whes pavement L5 damp the rsalte azre to be used 4£ they appear
in=line wieh other mlnsureﬁnnes. ‘

A winjuum of 5 tests are to be wms with most vahleles to
familiapize the driver with the vehicle and roace. Dasa is not

' aslliesced during driver Eau&linrizatieu.
' ﬂThe fuel totalizar display should be located in the vehiels so

that the driver can not see the display while driving.




Number of Stop Sigas: 0
Number o2 Stop Lights: 28
Average Discanca; 7.'2 niles
Average Spesd: 19.6 mph
Mﬂ#ﬁ.ﬁﬂﬁip&ét 38 mph
Stops/Mila: 3.9
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