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~This doewment announces the conelusions of the EPA evaluation of the Kamei

Spollers under the provisions of Section 511 of the Motor Vehiele Information and

Cost Bavings Act. : . { , ,
The avaluation of the Ramed Spoilers was vonducted upon the application of the

manufacturer.
six inches high

The Kamel Spoiler iz a plastic spoiler (or air dam) that is about

and extends the width of tha wvehicle.

‘beneath the front bumper to reduce the flow of air unde

Thespoller is installed
¥ the £yont of the vehiela,

The device is claimed to reduce ¢
and theraby improve fuel economy,
. submitted by the applicant, The
that information and EPA's angine
that the Kamel Spoilers have the

motoyr vehicles. \

DESCRIPYORS

__ ™

Aerodynamic Drag
Exhaust Emissions
Fuel Consumption
Motor Vehicles

DA Porm AR8001 (9:9)

__KEY WORDS AND DOCUMENT ANALYSIS

ha gerudynamic drag forees retarding & vehicle
EPA fully considered all of the infotmation
evaluation of the Kamei 8poilers was based on
ering Jjudgement. The overall conclusion is
potential to improve the fuel economy of some

~[b.IBENTIFIERS/DPEN ENDED TERMS

‘| Fuel Baonomy
Bpoilar

A .
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Veticle Information and Cost Savings Act

ﬁPAM Evaluation of the ‘;gamei Spoilers Undef Section 511 of tha Motor

The Motor Vehicle Information and Cost ""Savings Aot requires that EPA
evaluate fuel aconmomy retrofit davices and publish a summary of each -
avaluation in the Paderal Register, ' \ '

EPA evaluations ara originated upon. the application of any manufacturar

of a retrofit device, upon the requast of the Federal Trade Commission,
or upon the motion of the EPA Administrator. These studies ape dasigned
to determine whether tha retrufit device inmeresses Fuel aconony and to
determine whethér the representations made with respect to the device are

- decurate, The rasults of such studles are set fo!th in a series of
~ reports, of which this is one. | ‘

0

" Tha evaluation of the “Ramei 8polilers” was conducted upon the application

of tha manufacturers It 48 a plastic spoiler (or air dam) that is about
8l inchee high and- oxtends the width of the vehicle., The spoilar is
installed baneath the front bumper to reduce the flow of atp unde? the
front of the vchicles The device is claimed to reduce the aarodynamic
drag forces retarding a vehicle and thereby improve fuel goonomy.

1. - Title:

Application for Evaluation of Kamei Spoiler Under Section 511 of the
Motor Vehicle Information and Cost Savings Act '

The information contained im Sectiqna two through four whieh follow was
supplied by the applica4t.

2. Identification Informationt

a8+ Marketing fdentification of the Product! |

RAMBL

7b. '_I‘n_,vegtor gﬁd-Paeanﬁ Protectiont

(1) Mp. Rarl Medier
Ratai Gub & Co-
Post fach 100539
Heinrichawinkel 2
3180 Yolfsburg It
West Garmany

- (2) | Patent-A copy of the patent was not p:ov'tded
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3.

t.

Sy

Agglic&ne;_

(1) Rawei USA, Iuc.
300 Montowese Avenue a

Notth Haven, Connecticut “06473I_ A | i

(i) Mr. Juéeﬁh g angillg, Prasident -
7 Mee Uwe Meler~Andrae, Vice President
~ Mr. Klaus Meier, Treasurer =~ .

(3) Mr. Ralph Hansen oF Mr. Robert E. White are authorizad £d
- represent Ramel USA, Inc. in cotttunication with EPA

ds + Manufacturer of_tﬁe Proﬁuggz_

(1) Ramei USA, Ine.
-~ 300 Montowase Avenue .
North Haven, Connecticut 06473

(2) Mr. Joseph J. Mougillo, President -
M. Uwe Melef-Andrae, Yice Prasident
Hr. Rlaus Meied Treasurdr -

‘Deseription of Prdduct:

be

\ Cs
.
Lo

:

Théorg 4f Operation:

Purgoées

“Beduction of fuel éonbumption ,
Dacrease of asrodynamic drag coefficient”

Applicability:

(1) "Vehiele application information 4is inteluded 4n the
attached pricing schedule and catalogue. The priciig
schedule was not supplied with the application but wus

- provided later. The uodels listed in Attachment A were

extracted from this catalog.

(2). “?ruduet:ﬁaytbe used under all deiving conditions.”

"fhe addition of a Kamei spoiler to a known vehiele produces tha
following effact: controls the amount of alr that is allowed to
pass under the vehicles This process veduces the amount of drag
caused by the air. In addition; by redueing the air voluse you
reduce the ambunt of 1ift caused by the air: The air is passed
ovet the top of the vehicle, and divected around the side, this
udditional aif direstion ocauses a downward pressure, again

. decreasing 1ift over cthe front axis, and controls wind




£
T Y

4s

£,

| buffeting, giving the auto better road adhesion, safer handiing,

less horsepower needed and wore M.P.G. Please dee tind tunnel

- veports reflecting same.” The applicant provided simplified
- test repofts on many vehlcles.  Attachsent A summariges the
- chdnged in drag and fuel consumption from - these reports and

. Attachtient B 13 a sample of one of these reports, These data
~ are further discussed in Section 5d¢2y. -

Construction and Operation:

"Ramed spoiiere _are manufactured of t:opi' quality. hiéh ) 1mpac£

AuBe8s, manufacturing ptocessing is through/ a computer
controlled wvacuum forming machine. Thig process controls

uniformity frou 4tem to -dtems . .Bach spotler is designed
spécifically = for - tha. vehicle, taking . into comsideration

 reduction of drag, 1ift, crosswind baffating, crankease, disc
= brake, and radiator eooling. The spoller Fite axactly to the
- fenders and valance of the “‘specific auto. The unit comes
complete with wounting instructions and fastnars, Average

installation tide 1s 15 minutes. See pletures of header
cards.” The 6 by l4-inch header cards 'identified the spoiletrs

-and had: the installation instructions ‘printed on the reverse

side. - The dpplicant subsequently provided samples of these  for
53 vahieles. ; i U ,

Specific Clatms for tha Productt

“Wind tundi)l testing provides the proof that Ramed Eront

S

spoilars decrease the 1ift coeffictent and pive your car a

better asrodynamic shape. This means your ear will have more .

toad adhesion, lower cbtoss  wind senisitivity, and greater
difectional stability. Ramei spollers also wminimize the aip
drag coefficient which siuply means higher driving performance
with less fuel consumption and an increased maximum spead,"”

Cost And Marﬁet:i_.g Iﬁfomagion:

| ‘Suggested rerail price vartes from $63,00 to 8176,00 depetding- '
- oft the appliuaciony :

4

“The product iz markated through warehouse distributors and then

+ o automotive jobbers/stores who sell to the ultimate sonsumes"

Product Installation, Operation, Safat and Maintenance:

8¢

Inetallation « tastructions E uigtent, and 8kills Requirad:

“Installation Instructions Attached" Copies of the Installation

Instrustions for 55 of the models wara provideds A sample of

these instructions is given in Beation 50(l),




'” Be ogaraﬁionx:

13

“Opéracing,iﬁstfuctioﬁs ate not necesgary for this product."

ci-_‘ Ef‘f:'ect‘é“ o_nj V'ih_i;cle Saf_egé

“"Safety with regaed to this product is aot ahféétqt.“ e

ds Mainteng‘nc‘e‘

Haintenance was not addregsed in'theféﬁplicatiah.

. The fbiioﬁing seations are‘ﬁPA’sfanalysib and aonclusiona for'ﬁhisidéviée;
- i i :

) W‘- : - 5
5. Analysis gl

-po

as  ldesitification Informationt

(1) Marketing Identificationt

Kamel is the uarketing name for the products of tha
company. The application included information and wind
tunnel test data on severil different types of aerodynamic
devices for a wvehicle (front spoilers, tear spoilers,
fendér flares, side skirts, tood seoops, and supspoof
deflectors). The application was clarified to apply only
to front spoilers (see Attachments € and ). S ,

(2) Inventot and Patent Protectinn:' |
BPA requeéﬁed a éopy of the pataent to aid ourﬁunderatauding
of the device (Attachment C)e The applicant fesponded that
there ware no open patents on the product (Actachment D),

(3) Applieant:

'The applicant is tha U.8, subsidary of Ramei GubH and Coe,
the parent company (Attachment H), |

{4) ‘Manufacturer! |
The spollers are manufactured in both Germany and the U.8.

In the U.8., the devices are distributed by regloval fivms
that vepresant the manufaceurerg o . D

' } b _-beserige;gnt | - o . S

- (1) As stated in Section 34, the puﬁfoae of the Ratied Spoilar

18 to reduce the aerodynamic drag on a vehicla, thus

| teduaing the power requived frow the engine and theraby

increasing fuel ecotony, This 48 1in agreament with the
theory of opstation and design of the davice. :




(2) The vehicla appliecation 1ist that was givent in the ecatalog =~ - ;
adequately described tha vehinles to which each model of
the devide applied. Most of thage were oiall vehiolas,

{3) The theory of operation given in Section 3¢ is adequate,

‘sound, and brief, A ora -detailed discussioti’ of 'tha . -

R ) , © - aerodynamfc effects and their influence on. fuel consumption

= .« 18 given in Section 5d4¢2), _ P C

of uhe vehicle. The spoiler weighs about five pounds and
is made of an ABS plascie that 1is capped with a matee black
tion from ultraviolet light. The unit

(4) _'f"fs.g\spoiier 18 about six inches high and -axtends- tha width

e PN

!
B
o
1
o
[
n
o
L |
B
Q
cr
03
o

(LI
|
L]
cr
=
%
[
4
o
L
‘f-\
B
&
g
2
{2
oF
St
-

(3) In Bection 3e, the applicant claimed the devica . would
improve the fuel economy and performance of a vahicle.
5 — ~ These claims ape in agreement with the purposa, thaory of
S R operation, construction 'and potential of the device.
L , . : However, no specific numerieal loprovements wete claimad in
this section or fn the product litarature provided. The

R

sumimarize the changes in the drag and 1ife forces on a |
vahicle when the spoilers awe installeds Thess wind tunnel

tests algo give an estimated improvement 4in fuel ecofiofy -
dand top spaed. 4 : ] 3

'(6)‘7 The new pricing schedule noted In Section b showtedi ai
ggggegged tetail prices which ranged fyom $107.00 to
3. _i ,

The cost of imstallation should b less than $10.00 for
those users who have the device instalied by a mechania
- (fifteen .minutes labor at $30.00 per hour). However, asg
noted in Section S5b(1l), the installation 4s relatively aasy
and most individuals with basie tiechanical skills ghould be
readily able to install the devieca,

Qe Malg&ioﬁ, Operation, Safety and Maintenance:
: (1)' Inotallation = Insgmqeiqgste ulptiant and Skills Requived:

The fnstallation instructions are short “and - clear _Qnd;, are
-opecifie for each vahiole., ‘fhe instructions for a Datsun
" 2402 are given balow dnd are typlecal. - _

"1, 't.evel_ and align dpoiler ends to wheel wells, = .. o

" %2, Using holes 1n s oller as a template, drill through
- sheet wmetal with 9/64 bie, L N o

"3, geoure spoiler with #10 plate soruws and vashors,"
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The installation of a Ramed fromt spoiler on. a Datsun 2403 ' >°
was examined by BPA. The spoiler was attached to - the
valance (froﬁ&:fép;ashpan) with six screws. The spoiler hasg
4 groove that paimits 4p to be readily- aligned with the
valance for the drilling of tha 8ix @ounting holes {n the
. vehiele. — SR S _
The installation is siample and can readily be done by
persons with average ‘mechantcal “skills. It will require _ |
the use of only a deill and screwdeiver and stioudd take o .
longer than 13 minutes elaimed 4in Section 3di The '
R T - installation does not requive the rettoval of the valanece ot
T Y - parking lights (pee -Attachments € and D), Tha necassary
" . - wounting hardware is provided with the spoilar. According
0 a'ho the applicant, it ie-not necessary to teposition parking
e lights of turn signals seince each 18 “designed to f£it
lﬁﬁﬁhyiehpuc requiring changés (see attachwents C and D),

. | c L) ""Q‘g\rae;o_m

iy after a three<insh deflection anmg are tade of an impact b o
|- e resigtant ABS plastie. r¢ bent farther, the ‘spoller twill
: % .. Boap at the mounting hola, thus preventing structural
L diatage to the vahicle (Attachment b)), Therefote, the

o Tt by eteiking & curb sad the spoilers will probably not be i
S ; 'damdgeﬁ in norial vehicle operation, /

- - ) . -” RN

._(‘3.\." Effects on Vehiole Safaty:

Al
AP,

.. In: Bagtion 4¢, the applicant made no claitts for safety due
; . "~ to the device ‘and indieatad safety was Rot advarsaly
S af fected! . Howaver, the test data showed that the dddition

| , - of the gpitder reduced the aerodynamie 1ift on the front of

% wtnomte s R g

simce the g anges in handiing and direstional stabilit R
caused by vhe 11ft on the vehicle ara ereduced, Algo, the
S . . applicant stated in Ssction 3¢ that the device controlled .
x| .. wind buffeting and teducad 1ift, . o
1 | The bt'dohnt-e for the spotlar stated that "Bach gpotlew hag
passed the coveted West Gepman. ToUeVe . Safety and
= ™ Pe_t_‘famnce»certiﬂcseion Tast,"
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(4)1 Maintenance!

.The application did not address rout'ing naintandncei ~ In
regponge to,. our inquiry . (Attachment C), the applicant

. stated thdt the spoilers were maintenance free. We agrea

witk thip statamen;. L

ds.

Effacts on Emissioggggﬁﬂ’?uel'gébﬁqm . ;

(1)_ Unra laﬁed_ﬁmissions:,

'The,ﬁpﬁiication_did not address unregulated eiissions. 1In f

tasponise to our inquiry (Attachment C), the dpplicant
- stated that the device should have 1ittle or no effeci on
thase emissions. S8ince the device does not change the
emission control system of a vehicle, but only changes the
engine load a small amount, the device is judged unlikley
to adversaly affect unregulated emissiona. g

(2) Regulated Emissions and Fuel Ecomomy!

(a) 'ggga Reqdlreménté

The applicant did not submit test data in accordance with
the Federal Test Procedure and ‘the Highway Puel Economy
Tests These two' test procedures 'are the primary onas
- tecogiiized by BEPA for evaluation of fudl economy and
- etiiggions for 1light duty vehicles.* The fuél consumption
data provided werd estimates based on the changes in drag
that were measuraed in the wind tunnel.

Normally, data of this nature are ucceptable only for the
preliminary evaluation of a device. Furthesmora, since the
changes 1isted are small, validation would - requiie a large
nunber of FTP and HFET tests. However, sinee it has been

*The requirement for test data fqllowtng’thésg procedures is stated
in the policy decutents that BPA sends to each potential applicant.
EPA requires duplicate test sequences béfore and after installation

of the device on a ninimum of two vahioles: A test sequence consists

of 4 cold start FIP plus a HPED oY, as 4 etmgllfiad alternative, a
hot start LA-4 plus a HFET. Other data which hava bees eollectad in

accordance with other standardized procedutes ara aeceptable as
supplemental data in RPA's preliminary evaluation of a device.

i
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dembnatfqﬁ:ad that a change i1  road 164d "‘afpuld Be_’, cotralated

with & change tn fual consutption; EPA determined that, for
this device, .1t would bs appropriate to evaluate the deviea’

~based, solely ont substantiating wind tutinel test data.*

(b) Data Submitted B

The test data ‘submitted by tha appliuant' consieéed_’of 30

test reparts,. each similar to Attachmen: B,4+  Thede
raports.-give the percentage change in the drag  foreb thut
was weasurad in the wind tunmel and  the caleulated
parcentage change in fyel consumption, ganerally ohe ko two
percent. This limitad sutinary of the test results doag not
allow a person evaluating the spoilers to. perform complete

review of the data. fTherefore, EPA requested sdditiseey |

test details, a sampla of the complete daleulations fop ot
vehlsle that was tested and a topy of the caleulations that

- consumption, (Attachments C and D)
The 'applioq_nt supplied additional taat rapori:s‘ and gnme
test datails, Howavar, tha applicant did not supply all of

the necessary requaestad Information ' (Attachment H).
- Therefore, our analysis and evaluation was, based on the

(¢) Wind Tunpel 'IE_ggigg

This literature showed that wind tunnel tests apa 'a
reliable weans of evaluating drag and £t forcas ot a
vehicla. The testing 1s repeatable and emalil changes 1in

#*EPA anmalyzed the npg sensitivity of several hundyad 197578 vehiales
to changes in road load horsefiowers The FIP and e showad
réspectively, a «,16% and “:33% change in mpg for each peraaentage
change in road lsoad, deesy a 3% raduction in yoad load gauses a (-3)
R (=e23)0l? improvement 4in upg for the HPET. (referenan 23)s  Also
extersive work by Volkswagen has shown that a 3% reduatior in drag

would result 4in agproximately a 1% improvement im fual aconomy for,

the combined F'.i“P/t!;’-‘ET (refarance 15).

*hThege raports ave suttmayized in Attdchment A, Approximately forey
other gimilay tadt reports were also. supplieds Thase taesgt data ave
ot listed since thay were for rear spoilers, front amd rear epoilers
together, or other aerodynaute devices. |

i ’i':‘




T r

'sf

thede  forces ean’ be readily wﬂatecta&.fr‘ The 'maﬁyf?éeéfﬁ,;t i

B\

facilities have correlated well with one atother in tdsts ~ -

conducted on specially prapared correlation vehicles., ‘The

- deag  forces measurad 1in wind tunnel -tests have’ been
- duplicated in road tests. Alse, the changes in drag force:
have bean correlated to changas in fuel consumption ., for :

both the FTP AndrﬂFET driving eyeles,
oy, _.';;,{‘

This Lité:atufe also ravaaled tH&é there are many detatls

b

of the teBting that nead to ba ronsidersd when comparing

drag test results. Among these ayéi

(1) . There i3 1o standard wind tunnel tast
. procedure, S S
i .

(11) _ There are production wvahiela differences in
drag forae of dp to fouw pareent due to
production tolerances fop trim,” ‘fi¥, and
findash, - N ‘

(111) The data from sach wind tunnel are eorreatad
~ for pround’ plane, blockage, and ocher test
facility eifdets. The correction factors. are
different| for' aach tunnel and the nagnituda of

these correutidns ocan be as large as the

measured. change in drag forces,

(iv) Small changes in dpparently aimilar vehiale
configurations ean appreciably affect the
results. Items such ag the vehials piksh
angle, ground clearance, external aecessoriasg,
Bite size, wheel novers, radistor size, and

~ aireconditicted or non alr=conditioned ape

important to hold constant in comparing wind
tunnel vesults,

Tie literature contains several reports and a¥tieles on
front spoilars, This information shows that avan small
changes, sone barely fioticeable, in the design of a spoiler
can graatly affect the drdg forees Conversely, some vathayp
toticeable changes may not appreciably altar the drag, A
device sueh a8 a spoiler must have the proper height, and
logation to ashiave optimutn benefits, Small changes in the
height. and location can appraciably raduce the batafit o2
cauge adverse affects, EHach spollet needs to be testad on
the speoifin vehidle for which it is designeds Thus, theve

is no veaso'{ to expent an untested spoiler to reduce ‘drag

and improvs fuel economy becausa it is alse possibla the
opposite nifect could secur, Bt
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(d) - Comments on Wind Tunne 1 Tast :lgg

‘The coefficient of drag, Cd, is the nusber popularized in

wind tunnel testing. Howaever, the effect on fuel. aconomy

coefficient, E£rontal -avea, and dynamic prassure. This
pressure 18 & funetion of vehicle speed and atmospheric

~density. Therefors, a more méaningful ¢omparison betwaen

vehicles is to compare the produet of frontal area and drag

- coefficient.,

The literature supplied by the applicant states that the
spollars are wind tunnel tested on all vehicles for which
they are designed. This in faet was not always the case.

i

The basic shape used for one spoilet model may ba used for _

several vehicle models of one manufacturer and aven for the

vehicles of other manufacturers. Not all of thess

configurations have been tested. Therefore, bacause of the
gensitivity of aerodynamic devices to size, location, and
overall vehicle shaps, there 1s no reason to baliave that

one basic design will have the same effect on  saveral
~ vahicles. ’

(e) Vehicle Design

The final consideration on the potential effectivenass of a

spoiler is the oparating variables.

(1) The device will only improve. fuel econoty if
it 1is able to reduce drag. A vehicle with
poot aerodynamics, and thus high drag foreces
may benefit more £rom the devica than one
which is already aerodynamically sleek.

(11) The vehicle manufacturers are now giving

greater attention to tredueing vehicle drag.

Changes made to the front of a vehicle to

‘ improva the derodynamics will 1limit the
effectiveness of an aftermarket spoiler.

(£) Operating Variables

The effectiveness of a spoller will depend on both the
percentage reduction 4n the aevedynamie drag foree and
vehiale speed. At speeds above 35 mph, drag is the largest
retarding force.® Since drag is directly propottional to
the square of speed, it bacomes an even larget perscentage
of the rvetarding forass as speed 4incraases. Thevefore, a
spoiler will hava a greater effect at highway speeds e‘wn
at urban gpeeds. ' o

| - ¥Thege 'rar.afding éoi'cas- are enginé and drivetrain frietion, rolling
~ tesistance and asrfodynamic drag. :

is.due to the drag force which is the product of tha drag .
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N :
The improvements: lil;fusl economy due to the apoilers were
small, typically/ one or two percents For .a vehicle
initially achieving 30 mpg, and gasoline sellifg at $1.40 a
‘gallon, it would take over 125,000 miles to racover the
cost of a $100 spoiler if a two percent improvement were
achiaved. " _ g

{8)

(k) Effect on Emissions

The small reduction in engine load, due to the reduced drag
forces, should hdve minimal effect on regulated emissions.

6. Conclusions

EPA fully oconsiderad all of the information submitted by the
applicant. The evaluation of the Kamei Spoilers was based on that

 information and our engineering judgments The overall conclusion 1s
thdt the Kamei Spoilers have the poteanttal to improve the fuel
aconony of gome vahicles. ’

The amount of this fuel economy benefit depends on' several factors.

' The most important 1s the perecentaga reduction im the drag forea due

- to the spoilers Vehicles for which the device {8 wall matched will
likely eoxperience an improvement dinm fuel -agconomys The second
important factor is the type of deiving cycles The device will be
more effective in highway driving ‘than urban driving. Sinece a
typleal improvement in fuel economy would be one or LWy persent, Lt
is unlikely the cost of the unit would ba offsat by fuel savings
duting the 1ife of the vehicle.

This veduetion in engine load due to the spoilers (and small inerease
in fuel econemy) should have & minimal impact on emissions.
Installation 48 quick and simple and could be accomplishad by most
oWners. , ‘

FURTHER _ INFORMATION CONTACT: Merrill W. Rorth, Emiseion Control
echtiology siot, Office of Mobile Sources, Environmental Protection
Agensy, 2365 Plymouth Redd, Ann Arbor, MY 48105, (313) 868«4299,
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R _ -~ Attachment A
4 Ramet Front Spoilers o - :
:  Availability and Suunary of Drag and Fuel Ecoaoﬁy Effects
Gyt e
¥ I Parcant®®
SO Front .k o Teat Pereent Change
g : 3 Spotler Test# ~ Report Change Fuel =~ - 18
‘Vehiole f'Hh&el*_iéar &}l - Part No. Vehlele ; Nb. : Dragr - Consumption -
_Aua”i;\ - Pox, all | 44231 Audi 80, Type 32 23 5% =97
SR 4000, 8/78-80 Sedan only - 4 4233 Andt 80, Type 80 48 =5% - =-1.6%
- Coupe and 5+5 . .4 4234 - .
- BMYW 2002, ali L 4 4220 8HW'200212 dr. 26 =52 -1.72
E | 3201, thru 1979 . 4 4221 BMW 3 serfes 39 ~3% -1.1%
3 3201, 1980-81, -~ & 4222 BMW 3 serles - 38 . =23 - o 7%
k2 4 4600 BMW 3 serdies 45 =2,3% - .82
- 828, 5304, ail - 44223 BMW 5 Seztes 42 <% - .8%
g cheverolet Chevette, 1974<81 - 4 4840 '
: " Camaro, 197477 7 4 4541
camaro. 1978-81 4 4542
Datstn 2402, 2602, up to 6/74 - 4 4331
' 210, 1978=79 _ 4 4282
510, 1979 4 4284
Maxwima, 1981 4 4516
C 310 GX, 1980 : 4 4517
¥ - 210, 1980 - 4 4518
v 2008X, 1979-81 4 4519
iy 2802% 4 4520
=3 2602, after 6/7&, 2802 4 4521
- 210, pre-<1978 4 4522 -
21 N 510. 1980 - 4 4523 |
1 Dodge _  Colt, 1980 up 4 4548
4 g - Omnd, 4 door only 4 4215  Simea Horisoen 22 =8% “2,2% -
A B . ] : : ,
1 Ford'.. Escore - 4 4255  Escort A0 <1 “ 4%
1 . Flesta, all 4 4256
2 Mustang/Caped, 1979+81 -4 4257
38 Escort/Lymt, 1980-8) -« 4 4258 -
. Marcury Capri 1L, theu 1078 4 4260 _
| ’ .
| Honda Oivie. 1980 D X Y1k
= 1500, Civie, 1979 4 4274
5 Civic wodel 1200, only 4 4275 . 7 ]
K . Accord, then 1978 4 4276 T )
ib Accord. 1979 uwp 4 4277 79 4dy Ascord & =13 “ 4%
F | |




Availabiliey and 8u

Model, !{e,_ ar

RX7, all thru 1980

. 323°6LC, 1979-80..
826, 1979-81 .
6Le, 1981

DB W123
- DB 8123

Horizen, 4 door only
Champ, 1980 up |

Le Car, all to 1979
15/17 Cordini

all to 1979
1980=81

S=R5, 1976=79, Sport Coupe
Celica, pre 1976
Celieca, 1980-81 -
- Corolla Badan, 1980=81

- Corolla, 1975<708e
'Tere;l,'lQBO
Corolla S=RS, Sport Couve
Supra, 1979-81 0 = OUP
Celica, 1976«77 only
Taree1.71981
Celica, 1978-79

Super Bettle, all
Custon Bettle
Seirocco, all thru 1981

Dashar, 107981
Rabbie, w/
P/U true

dan/Wagon

z ducts, all +

Front

> Kamei Front Shailers L
muatry of Drag aud,?gelrzeonoﬂy Ef

Spotler Tast®
Pﬂtﬁ NbpirVehicle
4 4300  RYY
4 45010
4 4302
4 4503
4 4555 4dr Sedan
4 4355  Wagon.
4 4241 Ascona
4 4243 Manta
4 4244 Kadett=C :
4 4248 Kadett=D =
4 4215 Sitca Horizon
4 4535 o
4 4265 Renault 5
4 4271
4 4510
4 4511
4 4524
4 4525
4 4526
4 4527
b 4528
4 4529
4 4531
4 4532
4 4533
4 4534 _
4 4283 Gelica Coupe
4 4210  Super Bettle
4 4211 '
4 4225  BSeireaco
. & 4226 - Bedrocco
4 4232  pagsat
4 4235  Rabbic

fects (cont.)
~ Test

‘Raport
No. o

45

134

30

13

61

22

50

Percant
Change

Drag

=1%

=6.5%

| = 00%

T b i -

.- .62

w3, 3%

18

Parcentt®
Chatige

Fuel
~Consumption

Bt 032 e

w],4%
=22
)42

-2.22'

“2092

= .53
=1,5%

“1012 '
“1023 )
“2.6%
«},3%
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i | Ramei Pront Spoilers N =
. Availability and Sumsary of Drag and Puel Economy Bffects (cont)
r‘ ’ ' ' . i T - .
E . ' | | S  Percent®» o B
<R ?ront ‘ ' Test -~ .. Percent Change @ = _ S .
- - Spoiler e T s Paghe Report ' Change Fuel ' N
: gghicla ~ Model, Year - . . Part ﬂp._ _ge_hielei o Bo. - Drag '  ansumg_tioﬁ IR
= S Rabbie, w/ducts, all + .- 4 423§ - Golf Cabriolat B | «3% _ =1,1%
G dv e P/U tewck - = e o Golf Sedan 2 - =B . wl.4%
e | e 4 4610 - Golf Sedan 125 =3,3% . «1,12
- T o S 4 4250  Ppolo 55 wiX - 5%
;. ~ twin ducts 4 4237 Golf Sedan 54 5% =1.7% .
e . -Jetta, all 4 4570  Jetta 79 “2.4% - (82
W ) 4;‘(
. .®The tests were performed on the vehteles of the ‘same configuration. The |
- differences in names between the applicable wmodel vahicle and the test vahicle was
cause usually a Buropean version of a4 vehicle was tested, f.e., YW Qolf i8 the ;
same as g VW Rabbit, . - ] . -
. #*APegoent change in fuel consumption was 7not‘ actually measured but was ealculated
- using W's emperical aquations to talate the measured change in drag to the change
- in fuel consumption. | — N
. _
é"j,“l
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L
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DATUM/DATE: m.? N 79

TEHNSGIEENTWIOKUNG)  winKANAL
WIND TUNNEL | "

VERSUCHSFAHRZEUG /TEST CAR'

Hnnda Agoord. '19. sgufenhack/notchbe
155 R 13

YT T YY) XIS FRTY) b daaia

FRONTSPOILER / FRONT SPOILER
R R T L —

E !mmno’
| 1\

AUFTRER/ LIFY

VORH / ERONY
AAAAAAA

HINTEN/ REAR

. DATUM/DATE: 24..04.1079........ v L e e
VERBESSERUNGEN DURCH SPOILER / IMPROVEMENTS B’( SPQILER
|, VERRINGERUNG DES LUFTWIBERS TANDSBEIWERTES cw o '=:°
'DECREASE IN AERODYNAMIC DRAG COEFFICIENT “Op"t MNUS widini 7
2. HBHERE OESCHWINDIGKEIY ENTSPRECHEND GEVINN AN LEISTUNG N° | "
HIGHER TOP SPEED ADEGUATE 10 INCREASE IN PERFORMANGE ..P"1 PSS .80,
| 3, VEAKINGERUNO DES KRAEYSTOFFVERBRAUCHS. 4B" SEMECHTER BETRER o1
RECUCTION OF FUEL CONSUMPHION 4G COMBINED DRIVING CONDITIONS! MINUS .024..%
& VERRWNGERUNG DES AUFTRIEBSBEIWERTES AN DER VORDERACHSE ,.c.w | o
DECREASE N LIFT CORFFICIENT ON FRONT AXLE .C.p" MINUS ....42..%
2 ————— : - | I S E/ |
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d‘s% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY R | -

M ‘ ANN ARBOR, MICHIGAN 48105 IR S

% pﬁgﬂé{ Coik o ) ’ . o ,

OFFICE OF

March 23, 1982 | .
: - ' AIR, NOISE AND RADIATION

Mc. Joseph J, Mongillo, President
' el USA’ Ine,. .
300 Montowase Avenye =
North Haven, ¢T 06473

Dear Me, xOﬂgg:l;los

" We recetved 'ﬁvour letter of ?ebmat‘y' 25, 1982 in which you applied for'an
A avaluation of the RAMET 8potlers as a:fuyal econofry ratrofit daviaa,

S OQur sample applicasion format doeuments consists of three pages that e

S  divide the application into f£ive sections. Your application dizectly -

S iR addiassed ontly sections 1 through 44, 1t presuie you did not havae ‘page 3 Lo .
S Y whiah covers maintenance, unregulaed emissions, refulated emissions, and = ¢ o
il fuel econoumy, Enclosed ig a completa copy of our application forma, - R

ol !t'Ou‘r Englneart ,E'ialhéﬂon Group has nada a prelininayy reviaw of your

. application and .hag 1dentified several aspeas that requive addittenmal

. information prior to fupshes Processings Our oomments balow address sach e
) | .Beqtiﬂ.qnu;l.tﬂm:lduallyg - o , ) "
: L Section No. 2b, = Please provide a cbpy of the patent in Bnglish, ,, :
2. Beatien No. 3c. - What ave typieal weighea of the frong spot e |-
L ers? Rear spoilers? Fender flarves? Side skirts? i .
3, Section Nos 38, ~ Ave the devises avallable in color oy muse |
they;be painted us a part of the ‘inéeauaemg;ﬂ -
4.; Se_ceioﬁs Noe. 3e. ang 4a(l) - 'i‘his section provided only a range S : ’
of costs but gtated that a priefng schedule wag attached to your v .

application, Howaver, none wdg rageived,

¥ Seeeioﬁ Noe 4a(l) = Fot“;‘ﬁtch’ irehiclus 18 the univarsal pesr 3
spolle¥, part no, 44410, applicabla? For which vehiales ig the | A
universal paap spoiler, part no, 44420, applidqu.a? - |

6¢s Seation No. 4b, - Your application ﬁeated that & aopy of the
installation. instructions wag ‘attached, however mnone was

receiveds Pleasa provide 8 aopy of the installation Inskryes S

~ tdonw for both romt awd wegy spodlers,

7:  Section No. 4bs I8 reuova) jof a éahtelé'n front splash pan
requived to fnstall the frogs Spoller on auy vehtcles? pleage
Q:l.dcneify”lny,\rahiclom o |




9

10,
: _Wig because you did not rsceive a full copy of the applicattfon

T T
o 1 presumé that. you ewpeet to effect on unregulated emisstions.
. Iy this corveet?, Co

Section No. 4b. - Is it neéessa:y to reposition ‘park:lng Lights
or turn signal lights on any wveltcles to install the front
'8poiler? Please idaﬁt:l.:y any such vehiclas, .

Seation Yo, Aee = What is the installed ground ciéarnneé of the

front spoiler? Are there any problens with ground' clesrance due o

to curbe or parking blocks?

] doeuments I dssume no naintenance is veyuirad. 18 this correct?

Beééi,ﬁn" No. 4es = iﬁiﬁténanﬁa was ‘ot <-addressé&.' 1 -i:i'esuﬁ‘e this

22

Section fio. Sa. - ﬁﬁragulated emissions was also not addrassed.

' ) . T
N : S 4

Section No. Sh, - Regulated emissions and fuel econdmy also was

- ttot directly addressed although the enclosed test repofts did
provide reshlts of some wind tunmel testing.  Thave are saveral -

areas that nsed additional clarificatton or information.

a8+ The 29 éé,sn reports you ﬁrovided are numbeved 1 ehi.'ough
. 33. Repori numbers 3, 11-19, 23, 24, 25, 29, 30, 31, 33,

34, 35, 47, 47, 49, 51, and 52 (24 reports) . wera not
ineludad. Please provide a copy of these missing reports
as well as any which have basn conducted more receﬂely‘.r -

b The 4nformation broshures you provided notes that the
. #poilers are wind tuunel tested on all vehicles for vhich
they are designed, Tha test data you provided covered only
approximately one<third of the vehicles for which you gell
spoilers, Please provide the test data for all vehicles

and part numbars not deleted on the anclosed part numbar
1133’.1180 :

cs The universal rvear spotlers appedt to apply to several
vehicles. Please provide the test reports for those
uriversal models fdentified in paragraph 6 not praviously
provided (Reports 5, 6, 32, 40, 41, 43, and 44 wera
provided with the application). -

dv  Please describe the wind tumnel testing with raspect tos

51; Replication of tests.
2) Wind gpeeds. S
~(3) How 1ife is caleulated. '

(4) How drag 1is caleulated. | -

(5) Saniple caleulation for a test report showing Eese dat-.a_

-, for both baseline and spoiler configurations. _ :
(6) Any data showing correlation of wind tutinel deag

| results with chassls dynamoueter fuel econony and road

fuel econouy. | - P
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’ @+ You stated on page 2 nf your information lettaer 'of Oatober |
1 SO 16, 1979 that “He. deternine -~ fuel economy according to =~ -
-1 ' . ‘Volkswagen-Regearch Division - invastigations for. EPA . . |
COMBINED GITY AND HIGHWAY Q?IVING“. e o '
o Please . provide a copy of the applicable document(a) and. °
| _ . note any specific changes of simplifications that are - -

incorporated for your use. o

B f. Nave you done any fuel economy measurements under controle
I ided test econditions to determive the fuel econouy banefits
E : . of your spollera? Please briefly describe any testing and
i - 7 provide fuel economy vesults on each velilele. L -

'L realize that yott may not be able to immedidtely supply all of the
ioformation raquesteds However, in order that we way- efficiently asstst =~  ©
g] ©you, I ask that you provide as much of this informatifon as possible 4n - R
s . your reply and note whan the remainder will be avallabla, . -

; This information will be necessary to further process your Pequast for '
- evaluation. In order for us to comduet our evaluations efficlently, wa
have establistied a schedule for cach. T ask that you raspoitd to this .
- letter by April 24. If you have any questions or require further infor
" mation, please contact me. |

Sincerely,

Merrill W Rorth -
Davice Bvaluation Coordinator
Test and Bvaluation Branch

Enclosutes (3)
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Mr;'Merrili W. Korth »
Envirosimental Proteotion Agenhay |
+Device Evaluation Coordinater = . . o

Tests Evaluation Branch

' 2565 Plymouth Road L : - . |
“Ann Arbor, Michigan 48105 | - o ) o s

|, ‘Motor Vehicle Admissions Lab -

g

.

S - ‘ '
With respect to our wonveisation of May 3, 1982 and your
letter dated March 2§, 1982, rirst I would like to thank
you for clarifying many poinks in guestion. I will re-~ o -
spond ' to each item‘of your letter. o S

ltem I Bection 2B

Mo tha best of my knowledge there are ho opeh patehts on
the spoilers we &re discussing. | :

ftem II Section 3¢

Thé average weight of our séoilers aée approximataly four
and a half to five pounds.

Item Ifr Seotion 3¢

- The spoilers come in a iatte black A.B.8, capped material
~that is paintable without sghecial praparation, i

;pem Iv ééﬂtianSE.&hdA

The average retall price of our front spoiler is approxi- o
mately & 100.00. We will forward a price sehedule of same,

please note that the retail price is suggested and no otie

pays full ratail?@his i8 understood. o ay

Item V Section 44 .. |

We should forget about the rear spoiler applicatidn for now
this will be a separate project by it: self, '

fhem VI gegc.ﬁion‘ L): I

we wiilsupply”heéder'aardé_with-inatruotions;

© Worldheadquarters Wissbaden/Germany - Plants st Wollsburg, Wiﬁllﬁhloarmwf North Hava, Confiectiont ©
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L ME, Merrdll w, Korth T w2e | . May 5, 1882

. Iﬁé?ﬂfiiuseétion 48

"It is not necessary to remove the valance or other sheat
metal from the vehicle to install a spoiler, howe sy if
‘the valance has been damaged many people remove - it and
raplace the damaged valance with a spoiler this is no%

. applicable on all vehicles. o '

Item VIIr

AL
o L I ‘

AT

5 No, Our spollers are designed with consideration for
= . parking lights, etc. - |

| .Item IX Section 4c

=) - The average ground clearance of our spoilar is 8 inchas

o BN there is no problem with ocurbs unless the vehicle Has

=1 - "been lower, however some ground clearance will run from

S B - 5 inches to 9 inches a 5 inch ground clearance spoiler
Will Hit a six inch curb however so will the undexcarriage
‘of the vehicle. Our spoilers are designed to be not san-
‘sitive after a thiee to four inch defisction they will
snap at the side mounting hole. tThis will elimihate any
struetural damage. ‘ \

'Item X Section 4%

The A.B.8. material we use is U.V. stabalized bypcappea
material and leaves the spoiler maintenance free.

Ttem XI Section 5A

There should be little or no effest on emissions, however
considering the fact that the addition of a proper spoiler
will reduce fuel consumption and aliow the vehlele to
travel with leds resistance using less horsepower. One
might conclude less emgssions..

Item XII Section 5B

A. Many of the new spollers have not yet been put through
the wind tunnel, also some spoilers have been modified
-and not yet retested, although all are designed Lo meet -
: positive wind tunnel results., If necessary we will
{ leave out these spoilors yet to be tested, and submis
i _ them when we have the test results,

By We will supply the latest test reports on the additional
- spoilers.tasted since our last report, | '

- G We will hold Bﬁf on the rear spoiler as previouaiy stated,
- unless you feel it will be beneficial at this time,




i, o L i
“ !
M. Mer:r:{.ji'\;iflw. Korth =3~ May 5, 1982

D. Item 1 -6 Please 8ee enclosed wind tunnel test :eport'
explanation‘ | ; ' - |

Mérrill again fully appreciate your time, consideration
and help on this program.

If we at Kamedi can

- hegitate to call us

be of further agsistanca, please do not
at (800) 243-1792.

VT LI S N

,sincergly,
s vl
oseph J. Mongillo
Preszdent
JIM/n¥a
i
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| ALTO EXTRAS
- P.O. 426 ¢ 300 Montowese Ave. » North Haven, CT.06473 |}
Phone: (203) 777-6676 » Telex 986468 "Kamel USA”
May 17, 1982 I
. Mr. Tony Barth
. Environmental Protection Agency
Device Evaluation Coordinator
. Motor Vehicle Admissions Lab
- 2565 Plymouth Road o ‘
Ahn Arbor, Michigan 48105
Dear M. Barth, L | ‘
 With respect to our recent conversation and request
for additional information. fnclosed please find L
some additional and new wind tunnel test reports, .
Alsb’enclosed bPlease find a list of our original RE
N Spoilers indicating what other spoilers are made : p/
from the basic unit and a bries note of the reason -

why we change the part numbers.

In the meantime I have requested the information on
item "E" snd "pv of page three from My, Merzill W,
Korth's letter dated March 23, 1982, As soon as I
receive this information froem Germany I will forward
it care of your attention.

Thahk you again foy your help and consideratisn in
this matter,

Respectfully,
RAMBEX AUTO BYTRAS, INC.

é,d/éy’e':‘./zwllc |

resident

JIM/nra |
oot Merrill W. Rurth

N 'Worldheadquméri'Wieabadéh/ﬂéﬁnany‘ Plans at Wolfsbﬁrq. Wittioh/Glermany - Notth Haven, Conneetiout
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} | AUTQ EXTRAS :
., . .. P.0.426 300 Montowese Ave. ® North Haven, CT. 06473
/‘ S . Phone: (203) 777-6676 ® Telex 96-6468 "Kamet USA” '

July 9, 1982

Mr. Merrill W. Korth
Environmental Protection Agency
Test Evaluation Branch *

. 2365 Plymouth Road

- Ann Arbor, Michigan 48105

Dear Merrill,

With respect to our conversation of this afterncen
L am enclosing some additional wind tunnel tegsting
reports and provedures, as I mentioned the test re=
ports are in German and I ocan only hope you will
be able to evaluate the results,

When we receive the additional information that
addresses Item "B" of your letter dated Mareh 23,
1982, I will forward it in care of your attention.

Thank you again for your time and patience on this
projact,

Respectfully,

KAMEI AUTO EXTRAS, EFC.
_ Zz;h J. Mongillo
President

JIM/nra

- , 3 iy e Nttt e o, 2 i St et

Wofldhcadwﬁoﬁ Wissbidonlaefrnmy ' pf.hﬁ at Wqﬂ'lburg.-wnﬂ.lewa etimany  Nowth Haven, C_?Onnioﬂcut . |
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e, Joseph'J. Mougills, President

Ramel 1184, Ine. -

300 Montovese Avesiie

' l’n‘q?ﬁh&ﬂwem CT 06473
Dear’ Mt. Mongtllot

In response to your application of March 5, we have begun to finalize our
evaluation of Kamel Spoilers. The purpose of this letter is to outline
the positiva and negative aspects of our atalysis and to document our
understanding of some of thé pertiment supplemental information you have
provided. ' o L S _ ,

~ Although the information provided iy your application suppori:s a -genera

ally favorable conclusion about the effectivensss of your spoilers, theve
are geveral tiegative factors. Uur couments in these areas stem princi=
pally from the fact that the information provided is insufficient to
allow an 'impartial reviewer to verify the benefits you claim. These

~deficiencies muy have been resolved favorably 1f you had supplied the

supplemental information we requested:. Our comments below highlight the
positive and negative aspects of your product that will be presented in
our evaluation: o | "

Positive Faetses

y

Although the changes were sﬁnll. the limited data showed an

1.
improvement ifi fuel atonomy.
2+ ‘The installation is quick and aimple.
3. The spoilers are available for, and have been tested on, many

vehiales.
Negative Factors

1+ The meuﬁdd&iogy for translating a change in drag in the wind
- tunfel to a change i fuel economy was vot described,

2, The correlation between fuel economy in the wind tumnel and on
" the roid was dot explaified. ' : |
3. - The test speeds and unthod'_ of eatrn‘ﬁu@_unng_ran&lu' wers tiot

gived,




-4  The results infer thdt a change in drag coefficient {s the sole
‘effects Actually, for there to ba a reduction in aerodynamic
drag, there must be a reduction in the product of drag coeffi=
clent and frontdl area. The frontal area could increase due to
the spoiler. | S . T

- 3. The device was tested principally on small sedans. The hanefits

- ‘for small station wagons and larger cars is unknown. !

6. Some basic designs ara appiicable to several vehicles but yet
-~ tested only on one. Because of the sansitivity of aerodyhamie
devices to size, location, and overall vahicle shape, we have no

reagon to believe that one model will have the same effeat on \ k

all vghielea it w:t.ll fit. : o

Initially, there were also other negative factors. Sime of these were
satisfactorily resolved by the supplemental information you provided.
Others were resolved by our own efforts. Howaver, the negative factors
listed above relate specifically to your ppoilers and the actual testing
conduected. Thus, we wara unable to independently satisfactorily rasolve
these questions by searching the published literature. :

The supplementdl information that you provided in your letter of May 17,
1982 contained several listings of spoilers that were grouped accordisg
to basie configuration. Because it appeared that geveral of thess
groupings were in error, we reviewed the list with you on June 16 and'
made the necessary correstions. Enclosad is a copy of the groupings as
we now understand them.

We are now in the prqéess of finalizing the evaluation of your spoilars.
If you have any comments or are now able to supply the information which
we requasted praviously. Please contact me by October 20.

Sincetrely,

Magrill . Rorth
Davice Evaluation Coordinater
'regl: and Evaluation Branch

Enelosuta




Original S

Spoiler No. vahicle

44210 VW Super Beecle
- 44223 Bun 528, 5301 |
44228 W Biroeeo
thru 1981
44260 Pord Capei
. - . theu 1978
44233  Audi 4000 "
: Sedan thru 1982
44235 Vi Rabbie

44257 Pord Mistang/

Capri -1979-82
44271 Renault 15/17
Gordini |
44276 Houda 1500
Civie 1979
44281 Datsun 240 Z,
260 2 to 6/74
44283 Toyota Celica
| 197879
44500 Mazda Rite7
. theu 1980
443511  Subaru
- 1980=81

‘Spoiler Mfg, . -
From Original - - -~ -
V!hicle

r,vw Custon 3eet1e

_poiler T%oligg
44211
44217
44273
44282
44284

44523

44519
44546 -
44310
44522
44535
44545
44536

44516
44527

44534
44529
443533

44502

44324
44532
44503
44537

44804

44528

44501
Coaas

BMH 5268
Honda Civic 1980-82

 Datsun 210 1978=79

Patsun 510 1979
Datsun 510 1980

patsun 200 s%, 1979-81

- AMC Spirit, coqeord ,

AMX, 1979~80

Subaru to 1979
Ditsun 210 pre-1978

Plysouth Champ 1980 up
Dodge Colt 1980 up .
‘Peyota Starlet 19681-82

Ditsun Maxima
§333531c°r°115 Sedan
Toyota Tercel 1981-82
Toyota Tetcel 1980
Toyota Celicd 197677

Hlsda 626 1979-81

Tbyota 8RS 1977=79
Toyota Supra 1979<81
Mizda GLC 1981-82
Toyota 1/2 ton pickup
1982

| anda R-7 1961482

Toyé,d Corolla 1975&79 '
" Sedati/Wagon
Mazda 323 GLC 1979-80
Poyota Corolla SRS |
~ Coups 1980 up -

SUER S
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44560
44570
44275

44255

'''''''''''''''

Audt 5000
WH_Jeeta
Honda ctvier 1200

Ford chbrt :

32

Pord Mustang 197478 -

- ":;! !;.—

"Chevtolec cngvette-f 1 o

Pontiac T~1000

Ford Eeccrtlunrcﬁry
Capri 1980=81
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T 300Montowese Ave, +P.0. Box 426+ North Haven, 6T 08473
- Tel.:(203) 777.8878 » Telex B6-B48E “Kamei USA"

~ October 18, 1982

| Mr. Merrill W. Rorth .~ 7
e Device Evaluation Coovrdinator
S . Test and Evaluation Branch
%, Environmental Protection Acency
Y- Motor Vehicle admissions Lab
_ | 2565 Plymouth Road
| /| Ann arbor, Michigan 48105

Dear Mr. Korth,

In response to your letter dated October 4, 1982, and our
subsequent conversation of October 14, 1982. 1 am now in
receipt of some additicnal_informatipn,from our parent
company, Kamei GmbH & Co RG. ‘This information explains

how our aerodynamic engineers determine drag, lift, speed
and fuel economy,

L I am sincerely hopeful this new information will aid in
| your evaluation of our produck,

; Should yau'determine'that additibnal information is nee-
: essary please contact myself and T will provide same.,

thanking you again foy your time and consideration in’
this matter.

Respectfully,
RAMET AUTO EXTRAS, ING,

sk [ s

bseph ., Moneillo
Prasident

JéM/nra

 /Bnelegures

f N




