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This document announces the conclusions of the EPA evaluation of the Masco
Molsture Extraction Bystem device undar the provisions of Bection 511 of the Motor
Vehicle Information and Cost Savings Act.
- The evaluation of the Mesco Moisture Extraction System was conducted upon the
- 8 application of the manufacturer. The device is an exhaust gas racireulation (EGR)
system. The device supplemente the EGR system of a vehicle by adding cooled and
filtered exhaust gas to the carburetor. The ignition timing is also advanced, ‘his S
comtbination of advanced timing andssupplemental EGK is olatmed to result in / longar| ¢ 3
s oleaney -burn that ‘improves engine parformance and ‘reduces ambmembotyy e g gy
EPA fully considered all of the information submitted by the applicant. The ;]
evaluation of the Mesco Mositure Extraction System was based on that information and
4 our engineering judgment. The applicnat falled to submit adequate data which would i
1 substantiate his elaims. Although the additional EOR and the prascribed ignition %1
: timing adjustments of the engiue have the potential to affect both fuel econony and £
e emissions, there are no technical reasons to assume that these affects would be K |
3 beneficial, 'Thus, in the absence of appropriate test data, EPA has no technical K

teason to support the claime made for the device or to continue the evaluation on
, its own,.
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BPA Evaluation of the Mesco Molsture Extraction System Under Section 51l
of the Motor Vehicle Information and Cost Savings Act

The Motor Vehiole Information and Cost Savings Act requires that EPA
avaluate fuel aconomy retrofit devices and publish a summary of each
avaluation in the Pederal Repistaer. | ‘

EPA evaluations are originated upon tha application of any nmanufacturar
of a ratrofit device, upon the request of the Federal Trade Commission,
ot upon the motion of the EPA Administrator. These studies dre designed
to determine whather the ratrofit device inareases fuel economy and to
datermine whathar the reprasentations made with raspect to the device are
accuratae. The rasults of such studies are set forth in a saries of
teports, of which this is one.

The evaluation of the “"Mesco Moisture Extraction System” was conduated

"’ | upon the application of the manufacturer. The davice is an exhaust gas
- veciroulation (EGR) systems The davice supplements the EGR system of a
-3 vehicle by adding cooled and f£iltered axhaust gas to tha carburetor. The
ignition timing is also advanceds This combination of advanced timing
b and supplemental BGR is claimed to result in a longer, cleatner burn that
b {improves engine parformancs and veduces emissions. _

: Lo ‘Titles ) |
Application for Evaluation of Messo Molsture Extvaction System Under

B Section 511 of the Motor Vehicle Information and Cost Savings Act

_ The information contained in sections two through five which folluw, was
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- 2+ ldentification Information:

i a. Marketins Identification of the Produst!

s Trade Namat Mesco Lz, | |

TCE. Marikating Name: Mesas Moistura Extraction System

z‘* Trademark! Logo a¢ appears in cover lattar. (Attachment B)

b Othet Methodst U.8. Patent No. 4,356,808

bs Inventor and Patent Protactiont

(1) Inventor :

s | Charles W. Fraesh
'? 2618 £, #l@ 8t,
Phoenix, Arizona 85016
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(2) Patant -
Nos 4,356,806 (Attachment A)

!

ce Applicant:

(1) Meseo Ina. (An-Afizona Gorporation)
2618 B, Blm Straet
Phoenlx, Arizona 83016

(2) Prinaipals

Charles W, Freash - Presidenﬁ
Mildraed C. Freesh = Baa/Trzasurar
Lanca V. Freash <« V.P. Oparatious

N Notat Mesuo Iac., i3 a wholly owned subsidiary

i of Martin Rasaarah Corporation (An Arizona
Corporation), tha officers of which are the
gaie as Mesco Ina.

(3) Charles W. Freesh (primary) amd Lance V. Preesh ara
%whorized to rapresént Mesgco, Ins. in communication with
A ,

de Manufacturet of the Product:

(1) Mesaos Ina,
2618 E. Elm Seraet
Phoenix, Arizona 85016

_ (602)7q55u6580

A LR

(2) Peinedipals

Charles W. Praash - Prasident
Mildred 0. Praesh - Sac/Treasurar
Lansa V. Fraash < V.P. Operations

3. Daseription of Produst!

% a. Purpose!

“The objeative of Mesco Molstura Extraction System is to improve
the operation of irternal coumbustion engines [by] raducing fuel
consumption, dimproving performansa and tradusing pollutant
etitgsions.
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“The means of achiaving this objectiva ts to "fecycle e¢oolad and

condensed exhaust gases back inte the combustion ayela, 4
portion of the aekhgust gasas ave extracted, coolad, filtered,
and metered inte the intaks manifold cottinuously during engine
operations No moving parts or aleatrical controls aze employed

in oparation."”

Applicability: -

(1) | Vehiclas

"The device submitted for evaluation in this application is
genarally applicable to padsengaer vehicles and truaks using
gasoline or propane fuel and powarad by couvanticnal
internal combustion anginas. '

"Diffarenr make, model and wodal years of vehialas raquira

ddtregpondingly differant approachas to physieal
lastallation due to differant sonfigurations of tailpipa,
bellypan  ate. Howaver, exparimental installations
performed by Mesao Lna, prior to the submission of this
application have indicated that eugine size, aarburator
type and type of transmiszsion are not significant factors
in ralation to tha oparability of the submitted deviaa,.

"The operation of the submitted device is net signifiecantly
affected by the usa of leadad op unlaaded fuals,

"A significant factor in the operability of the submittad
davice is tha ability to advamna the ignition timirg bayond
the manufacturer's racommendad satting. Late model

.. vehleles having..elestronically -asnswolled - Lgnitdon timigg "

which is not adjustable would not itkaly show substaneial
inprovements in operativa whan oquippad with the submittad
device 45 an after-market instaliation,

"The submission of this application doss not inalude the
evaluation of the submittad devias for applisation on
diesal fualed angines." :

(2) Environmantsl

“The submitted davice has been evaluatad on a kest vehinla
for opaeration in oity, highway and mountain dedving witch
envizonmentdal asonditions ranging from sea laval to 8500
feat alevation, 7 ko 97 parasnt humidity dnd temperatuves
tanging from O to 107 degrmes Fahredhait, An {gprovenaent
in fuel oconouy and perfornance was notad in all of the
aforementioned conditions, Similar rasulis have baen nosad
on other vehiales upon which axperimantal ingtallations of
the subnitted device hava been wada,"
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¢s  Theory of Operationt | B

"A portion of the exhaust gases are axtracted from the end of
the wvehicle tailpipe by a tailpipe adapter. These gases are
then cooled by a finned tube heat exchangar aad introdusad into
a filter which filters partisulates from the gsses and performs
a secondary cooling of the gases by wmeans of expansion. The
sooled gases and ocondensate are then passad through a  sacond
. finned tube heat exchanger for additional cooling and meterad:
E inte the intake wanifold of the engine by a venturl tubes The
vanturl tuba performs the dual function of wetering the flow and
atomizing the condensate. A convetlent way of introducing the
racycled molsture isto the intake manifold is by means of a tee
in the lina between the PCY valve and the intake manifold.
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“The combination of advanced Ignition timing with the
introdustion of atomized tolstura into the combustion chamber
ragults in a longer, aleaner burn which im tura results in
improvad angine performande and raduced smissions."

de  Comstrustion and Operation!

"A aopy of tiha spacifications for tha Hoistura'Extraaﬂioulsyetem :
13 enclosed." (Attachment B) .

o R i o e
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| as  Specifie Claims for the Product: .

"A copy of the initilal Masco brochura s suelosed and will ba
: tavised after oaompletion of officlally sanctloned EPA tests.
g The results of the testing will govern futura advertising.”
A (At tachment &) |

e €, Lust And Marksting Informatiou!

y "Mesao Moisture Extrdction System unlts are ourrently in the
. stage of limitad production maaufaaturing. |

R “Masoo unit insdtallation will be performéd by Masvo Ina. or duly‘
_ authorinad dealers. The osurvent marketing approash 143 not
geared to a shelf product. -

“tha wholesale price to dealers 48 currently one hundred forty
dollars ($140.,00) for a complate inatallation kit for vehisles
aquipped with a single tallpipa aexhaust systems Tha suggested
vatail iastallad price is two hundred ten dollars ($210.00) plus
applicable taxas. ,

e T L e 3 s

, “The wholesale pries to dealers is ourrvantly one hundred
. aighty=£ive dollars ($185.00) for a complete installation Wiy
| for vehicles aquipped with a dual taillpipe exhaust systam. Tha )
b suggestdad tratail dinstalled price s two hundred asixty dollars
E_ (§260.00) plus applicable taxas." | o
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| Product Installation, Operation Baf:‘et. | and Maintenanca

a« Installation = Instruations, Equipment, and gkills Ra_uired: J

"A draft of the Moisture Extraction System Installanion

B . Instructions is enclosed. (Attachmant D)
‘ -5 be . Operationt _ | |
fgi ) “Operation insttuations ara ocontainad within the enalosed
5 Iﬂatallatiou Inatructions."”
& :
£ !

! G Eﬁfeuts on VahicleMSaiatz:

"Safety vecommendations are contained within tha enclosed
Installation Instructions."”

‘de  Maintenancal

"Maintenanca racotmendations ara sontained withia the ancloeed
Installation Instruations.”

be latad Emissions and Fual Haonony!

"This data to be provided a8 test results from an independent
laboracory recoguized by tha EPA,

“A racgommendad tast plan for obtad.n:l.ng t‘.hia data i3 enalosed,”
(At tachnent E)

The followiné Sections are EPA's analysis and cottelusions for the deviae,

6+ Analysis

EPA’ evaluated the application and found no problems with tha
infornation supplied regarding device didentifieation, purpose,
adustruation, opevation, alaims, sarketing, and vahinla safety.
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Effacts on Bmissions and Fual Economy:
! a« Unregulated Emilssions:
“Other than tha ccoling of exhaust gases, the submitted device
performs no chemical prodess upon existing exhaust gases nor
o o introduses  additional  chemdcsl  componaents, Evaporativa
VO ! emisslons originating £rom the device are hot substancially
, | s:!.gni.ficant dur:l.ng veilale usge of when not usad.,
o "No known Bailura o£ uha aubm:l.t.'t:ad dev-iee has been obsewed oy
N teported in three years of testing and evaluation by Madao Inse*
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Tastallation and chackout of the single tailpipe system can
probably be done in four hours as statad (Attachment C).
But lustallation of the dual system will take about one
hour longar. \ :

Therefora, the total cost of the siagle tailpipe system
: would probably be at least $330. (and $410 for the dual
i ; : system) for those users who have the device {natallad by a
] B meghantc,  This is based on the above assumed ratail price

- of %210 ($260 dual tatlpipe) and iustallation requiring
approximately four hours (five heurs for a dual tallpipe)
at $30 per hout, ‘

be lnstallation, Op
(1) Installation - instruétiona Equi

eration, Safety and Maintenansw!

The spwaifications show that the “moisture flow aontrol jat
ingert" (or flow control orifice) 1s to be sized to tha
euble inch displacement of the engine (Attachment B3).
Howevar, the detailed parts 1ist provided in the
instdllation instructions shows only ome part number, MES
8, for tha assembly that contains the flow aontrol jet.

Also, avother kay compotient of the system, the “molstura
extractot tube assembly” is ouly available for two ineh
(outside diametar) amd larger tallpipes (Attachment D).
Sinse most swall and ocompact vehisles have smaller
tallpipas, the extrastor assembly will not £it thase
vahilalds unless a tailpipe adapter ‘bushing 1s usads These ;
o dOapters ama pot prowided. with tha . tastallation bl BUE e o e
' they ara available ak many automotive parts storas,

i s L AU LRI EA et SRl T L e T T Je SO N
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(2) Maintenamses

8inse the primary cooling tube of the device i3 imstalled
along the raar fendet wall amrd frame, it ig axposad to the
dirt and mud that is thrown up by the vear wheel. The
: ' ovoling fins will therafora tend to cdke=up with dirt sinse
i | / the{ are spaced otly one«eighth of an insh apare. - This
build=up will actually insulate the supplemental EGR
exfiranted by the devise exhaust rather than enol i,

Ca 1 LN s A Ak BT

‘Thug, Lt will algo be necessary to pariodieally dledan tha -

. finsy Yo adquately olean thesa tube f£ing will probably
raquira tumoval of the vear wheel and tire plus unelamping
the finnad wubs to permis tha side of it that {3 mounted
against the frame %o ba oleaneds ‘The applicant makas wo
m'eg&tqn of this problem and the teed to alean tha dooling
tubas.




¢+ Effects on Emissisns and Fuel Hoonomy:

(1) Unragulated Emiasiogg_ :

The applicant submitted no data on unregulated emissions,
The dpplicants' statement that the “....davice performs no
chemical process upon &xisting aexhaust gasas...." is
incorract. The advamee 4n ipgnition timing and the
supplemental EGR added by the device will affect the
combustion process and emissions. However, it is judged

that these changes a®e unlikely to appreciably affect
unregulatad amigsions.

The statement of the applicant about the affect of the
device on evaporative emissions is misleading (See Seaction
S5a)s Evaporative euissions are a regulated emission.
Howevar, EPA does agree with the statement of the applicant
that the effect of the device on evaporative emissions
would be minimal (Sea Section 6£). "

(2). Regulated Emisaions and Fuel Econouy

The applicant did not submit tast data in accordanmse with
the Fedaral Test Procedurs and the Highway Yuel Eoonomy

Test., These two test procedures 'are the primary oties

racognized by EPA for evdaluation of fual eqonomy and
enissions for light duty vehiales.#

The supplemental EGR provided by the Mesco device aud the
prageribed timing adjustment will change the engine

pmse e galibratdon of the vehiales - Tha.. rafezenaaes: glves: i tha oo - vsm

bibliography provide an indication of the patential effect
of the device for a known Iinitial engiiia ealibration.
Howavar to determine the actual aeffast of the devica on a
particular vehiacla, the appropriate testing (LA«4 and HFET)
must be performed.

#The raquirament for test :data following these proceduras is avaked in
the policy desuments that EPA sands to aach potential applicant., EPA
raquires duplicate tast sequances bedora and aftar installation of the
device on a wdnimum of two vahiclasds A tast sequenca sconsists of a cold
start FIP plus 4 HFET of, as 4 simplified alternative, a hot start LA«
plus a HFET. Other data which have been dollested in ascovdanse with
othar standardised procadures are adeeptabla as supplebental data in
EPA's preliminary evaluation of a devias.,
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The applicant was aware of this requirement and submitted a
tast plan for the deviece with the application (See
Attachment E). EPA rveviewad this plan and commented on it
(Sea Attachment F). However, after initially indicating
that He would test tha daevice, tha applicant £ailad to
undertaks the appropriate tasting. Therefore, EPA was
obligated to completa the avaluation using the information
dvailable (Attachment 1). The applicant was advisad that
any tast data or additional information would be accepted
as part of a new application.

Conalusions

EPA fully considered all of the information submitted by the
applicant. The avaluation of the Mesco Moisture Extrastion System
was based on that information and our engineering judgment.

Tha applicant failad to subait adequate data which would substantiate
his elaims. Although the additlonal EGR and the prassribed ignitios
timing adjustmants of the engine have the potential to affeat both
fuel economy and eniseions, thare ars no teshniscal reasons to assume
that these affeats would be beneficial. Thus, ia tha abseprsa of
appropriate test data, EPA has to technical raason to support the
claimg made for the davice or to continue the aevaluation on its own.

FOR FURTHER INFORMATION CONTACT: Merrill W. Rorth, Emission Control
Technology Division, Otfice of Mobila Sourdes, Bnviroumantal Droteation
Agency, 2565 Plymouth Road, Ann Arbor, ML 48105, (313) 668=4299,
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List of Attachments
Pacent 4,356,806 (provided with 511 Application).

Speeificacioua féf Masco Molsture Extraction System
(provided with 511 Application).

Sales brochura (provided with 511 Application).

Installation (provided with 511

Application).

Instructions

Masco, Ina. suggaested tast plan (provideh with 511
Application.

Letter of PFebruary 17, 1983 from HEPA to Charles 1.
Freesh of Mesco, ILns. ackoowledging receipt of 511
Application and deseribing tast plan for deviece.

Undated letter received March 28, 1983 from Charles W.
Freaash of Meswo, Ine. providing copy of tha test plan
for the davica.

Lettar of April 5, 1983 Eroﬁ‘EPA to Charles W. Freesh
of Mesco, Ins. requesting information on proposad
testing of tha device. -

Letter of May 27, 1983 from EPA to Charles W. Preesh
of Masco, Ilne. announcing EPA intention to close out

evaluation, since Maesco, Ins. was not taking positiva
astion to test device.

Latter of Juma 13, 1983 from Charlas . Freash of
Maseco, Ina. notifying EPA of proposad testing.

Letter of June 22, 1983 from EPA to Charles W. Freesh
of Masao, Inc. commenting on proposed testing.
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: Pitlal EPA_Evéluatioﬁ of the Mesco Moisture Extraction System Undex
éacticn 511 of the Motor Vehicle Information and Cost Savings Act
ATTACHMENT A
]
, | Paga(e) 12 _ - 15 |
: Background of the Invention (Patent)
Not elearly reproducibls from submittad ; \
document. Copy will be furnished upon ¢ o
requast from the U, 8¢ Enviotmental -
Protaction Agency, Emission Control Teche i
- nology Division, Taest & Evaluation Branch, g
2365 Plymouth Rd., Ann Arbor, MI 48105, !
i
!
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LNDEX

PLATE A TYPICAL "MESCO" INSTALLATION FOR CARS,PICKUPS AND TRUCKS.

PLATE*B  MOISTURE ERTRACTION TUBE.

g PLATE ¢  PRIMARY FINNED TUBE ASSEMBLY.

L PLATE D  HORIZONTAL FILTER ASSEMBLY.

. PLATE B  SECONDARY FINNED TUBE ASSEMBLY.

=1L R Ok P R T

PLATE P SHUTOFF VALVE ASSEMBLY.

PLATE ¢  MOISTURE FLOW JET INSTALLATION.
INSTALLATION OF TEE IN POV LINE.

- PLATE #  OPTIONAL PILTFR MOUNT LOCATIONS.
R MOISTURE EXTRACTION TUBE PERMISSABLE ARC OF ROTATION.,

MISC. MESCO HARDWARE,
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INSTALLATION INSTRUCTIONS

single Muffler and Tallpipe. Tailpiée‘o.b.

- Measurement of 2.0%, 2=1/4" and 2«1/2" on Cars

vans, Pickups and Trucks N R RN RN
Tools Neede@ i.covscvrvsossssssssssssssscvscnnse
Package Parts [ NN NN I N BRI N N R R B R R N B IR N N ]

Moisture Extraction System. lllustration ......

Filter Components, Illusbtration ccsessssssvesns

Filter Mounting Options and Exhaust Extractor
Optional locations. Illustration visesssass

Installation Phdtos O 8 & & 6 6 0 53 02 0E B EEEIe N

Mounting the Exhaust EXtractor ..esesssssssassas
Mounting of Primary Heat Exchangar Tube ceseeses
Mounting the ?ilter Assembly 5 58 5505585833500

Iﬂstalling the Secondary Heat Exchanger Tube ...

Secondary Heat Exchanger Mounting.
Illﬂﬂtratiﬁﬂ S 30 4 08 05 6008308 EBNNENEE

Mounting the Cut=0f£f Valve Assembly seiveerasens

Cut=0ff Valve Assembly. Illustration c.esvsieee
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3/16" I.D. Hose Assembly Illustration .siiisesess
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Pickups, Vans and Trucks Bquipped with bual Muffler and
Tfailpipes. Tailpipe 0.D. Measurement of 2-0",
2“1/4“ and 2“1/2" G0 A BB A BB IO BEBI I ENNEOEEIOLIATS

Trucks Equipped with Single or Dual Tailpipes. Tailpipes
0.D, Measurenent of 3«0" and OVEY .sisscvsssssssssossns
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INSTALLATION INSTRUCTIONS

For Model 100-XX* Moisture Extraction System for vehicles
equipped with single muffler and tailpipe. Tailpipe 0.D.
Measurement of 2-0", 2<1/4% or 2-1/3". XX+ daqqtes 0.D. of

tailpipe.

NOTE: This installation will take between two and four hours

depending upon the characteristies of your vehicle.

TOO0LS YOU WILL NEED |
Adjustable Wrench
plat PTip Screwdriver
Knife or Pruning Shears
Hacksaw
1/8% and 1/4" Deill Bits
Timing Light

STEP 1. Remova the parts f&om the package. The package should
contain the parts as listed below and illustrated on

Paga 2-A. | _

ITEM QUY DESCRIPTION

1 Exhaust Extractor

1/2" 8 % 10 Brass (90 Deg.) Flare Elbow
1/2" 8 ¢ 10 Straiqht'Brass Half Union
Primary Heat Exohanger Tube (54" Long)
Pilter Asgembly

e & W N
- = >
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STEP 1. (Cont'd.)

ITEM QTY DESCRIPTION

6 1l Cut=0£f Valve Assembly
1 | 1 Sacondafy Heat Exchanger Tube (26" Long)
8 1l 5/16" %.b. Hose Assembly (With Tee, 8,

visual Tube and Brass F%qw Jat

!

9 10 5/8" 1.D. Hose
i 10 8 3/8" 1.D. Hose
1l 1  #48 Btainless Steal Hose Clamp :
12 2 FPllter Assembly Mounting Bracket %
' 13 2  #10 Stalnless Steel Hose Clamps é
14 8 #6 Stainless Steel Hose Clamps é
15 ) XRX" Muffler Clamp | é
16 8 1/8" x 1/2" Sheet Metal Sorews :
17 3 1/2" Tubing Clamps f
18 2  3/4" Conduit Clamps f
19 4 10" Nylon Ties 7 | f
20 3 174" % 3/4Y Bolt and Nut Assemblies f
2l 1 1«1/2" % 20" Rubber Insulation Tube é
22 1  #36 Stainless Steel Hose Clamp E
23 l 3/8" 0.D. % 2-1/2" Cleaxr Plastic Visual Tube g

24 1 1l/8" % 38" Steel Template Rod
IMPORTANT: Prior to installing the Moisturxe Extraction Bystem,

ingpect your exhaust system to insure that thare

T ¥ SR e L

are najhﬁleg in the exhaust tubing or muffler, and
that tailpipe and mufflor are well securad. Chesk :
to see that PCV Valve is in good condition, 5
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5/16" HOSE ; SECONDARY HEAT
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( - o \ ' 0’””4’1)4, o #6 HOSE
Poug s Ko

PILTER ASBEMBLY
MOUNTING BRACKET

‘I’ :\\K ARy

#10 mosE  \&

OLAMP @
: v PN y‘ s oy

1/2" TUBING Ay “ %S~ FILTER ASSEMBLY

BASE OF CARBURETOR CL{E:& 4‘5’ ! O
MUPPLER @ . % '\ N Mgosz

CLAMP N T
A 3/u" nose (18
TAILPIP;\‘ % ‘\\\“\\\\5\\“ D,

EXISTING TUBING 10

. o @ /4" CONDUIT CLAMP
. R \.\\ \ - -
k Q/‘? %}% \\\\\\\\\“\‘\ - 410 HOST dpaip |
] \QA
~f W & (21) 1a1/2% x 240" RUBBER TUBE

/j‘ O @ #36 HOSE CLAMP
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“5,206" 0D

END VIEW. SINGLE
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v
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- - 1/4% ¢ wat/2" M,0., ;
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DOUBLE MESH. | STWEL ROD. o
SPEC, Pe304 S.8,

ALL END APS¢ — | :

3-062" L :
! (:;2»" %
L 8/8"°C, ) ?gj
- Hors, %, an h |
ow. , | | !

0206" O.D Mo 5,206" 0.D

END VIE?., DOUBLE END VIEW. ALL
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cé%;gﬁ %;22;. el S 174" % 140" COBPER
Oi nn....
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T I | r"'
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ACRILIC TUBE
FILTFR 8ODY,

VAN

SHEAVTE N
5.8, HEX Nt 4

|

Ny ' ‘
PERFORATED BRASS FILTER ELEMENT, \\\‘-nﬁﬂa ' . -
BAFPLE DLATE. 1/4% x g=1/2" ¥.C.,

1/4" NccijStSt
HEX NUT. =

§-0" WIDE x 560" LONC, A -
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! ~ DOUBLE MESH. 9 ' i B

SPE'G‘ T5304 SoSo

5/um\ ]

HOLE,

HOLE, ;

g ' i,‘ l

3.206" 0. m— 5,206" 0 Dod| |

END VIfW. SINGLE ' END VIEW, DOUBLE END VIEW. ALL
INLET AB, INLED CAP, OUTLET GAPS,

M 1/20 3 240" ¥ | 1/4" x 1.0° COPPER
o | |a-COBPER PIPE — N . PIPE. (3/u" 0.D.
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HOTE: SELECT HORIZONTAL FILTER MOUNT LOCATION TO ACGOMODADE
FLO# HOSES AND FOR EASY ACCESS
AT 5,000 TO 8,000 MILE EMTERVAL.

li

LET EHD oF |
on:zonwan V4
TL*T‘R » e C

TO CLEAN FILTER BLEMENT

FLOOR BOARD OR
TROCK FLOOR.

No. 36 STAINLESS

STEEL HOSE CLAVP, INLET END OF

HORIZONTAL /5
FILTIR,

1/4%%1.C
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y AT T N
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0 D
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ESCO" 100s2.25 MOIIYURE
TARE OFP TUSE, D VIEW,

PoLL FEATE.”

ANLET END VIEY OF "MESCO" TAK®
TUBZ. 1/2% N,P.T. FLCY CMDLET COLLAX
CAN BE ROTATED THRU A AR¢ OF 180
JEARWES TO ACCOMODATE INSTALLATION
OF PRIMARY PINNED COCLING TURE,

doTE: DO _NOT LOCATE FLON OUTLET
0M S1DE OF

—r— -—_—__.-
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TAKE OFF TUBE INSTALLATION ON
SINGLE REAR EXEAUST TAILPIRH.

e BTk el

FARE OBF TUSE INSTALLATION ON
SI0E EXHAUS® TAILPYPS.
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Mounting the'ExhauSt Extractor.

Salect é suitable straight section of tailpipe eight
or ten inchas’fkam the end of the tadilpipe, and lay
the exhaust axtréetar with selected brass f£itting (2)

oy (3) screwed iLn hand tight, alongside of tailpipe.

gide outlet port of exhaust extractor can be pointad
up or sideways (See Page 2-C) in a convenient direc-
gion for csnnection with intake end of primary heat

exohanger tube., Mark location of swaged end and brass

. outlet fitting of exhaust extractor (1) on tailpipe.

NOTE ¢

Use furnished 1/8" x 36" steel template rod and bend
rod in gradual bends, starting at fitting mark oh
tailpipe to simulate route of primary heat exchanger

tube forward.

Routiné should be made to insure that thére will be no
interferanca between the heat exchanger tube and the
tire or the suspension system of tha vehicle when_the
suspension system iz fully ocompressed or extended. |
Avoid direcet contact with fual lines. |

Uging gloves or sultable haﬁd protection, bend the
primary heat exchangar tuba to the template form with
the brass sleeve nut of the tube towards the exhaust
artractor location of the tailpipe. Route remaining

pagt of tube forwarxd to allew connestion of 5/8" flow

K
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STEP 2.

STEP 3.
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Mcuﬁgipg-tha Exhaust Extractor (Cont'd.)

hose to filtex, _3}0@£ticla rise of 12 inches is allow=
able in forminé of trha} At this time, temporarily

'placé formed tube ‘in position to cheéck final 1@cation

of exhhust axtravtcr.

. i
i‘} | I

Again plaﬂéjexhaust sgtractor alongside of selected
pcsition-pn tailﬁipa'énd check line=-up of flare nut

fitting on primary heat exchanger tube. (See illus-

tr&éiohshqn Pages 2-D and 2=B) ., Make straight ocut
across tailpipe allowing l=1/2" in length for slip

over of swaged end of exhaust extractor. Mark tail-
pipe 1=1/2" forward of the cut and install exhaust
extractor on tailpipes If swaged end of axhaust
axtractor dnea not readil# slide onto tallpipe, clean
end of talilpipe or out lateral 1l=1/2" aexpansion slits
in swaged end of exhaust extractor to allow installa=-
tion. Connect flare nut of primary hegt exchangey

tube to brass outlet fitting of exhaust extractor.

Maunting of Primary Heat Exchanger Tube (4).

Racheak route olearanca of primary heat exshanger tube
baefore pasmanently attaching heat exchanger tube o
ingide vertical wall of»whéel wall, fender stay bay,
truckbed or vehiole frame., (See illustrations on
pages 2=D and 2=E) . Inatall muffler alamp to securely
fasten axtractor tube to taiipipe.
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STEP 4. Mounting the Filter Assembly (5). | |

| Baleat a location approximately midway (frcnt and rasay)
under the body on the same side of the frame as the
primazy heat exchanger had been mcunted in order to
mount the £ilter assembly in a horisontal position
with suffiaiené road clearance. There are often holes

~ in the frame which may be used for this purpose.

Insure that the selected mountinyg location for the
fllter assembly will sccommodade connecting hoses to
the front and rear of the filter and that the filter |
may be readily accessed for:periodic cleaning. (8ee i

Maintananca) .

If holes are not availabls in qhé frame, drill L/8"
holes in the underbody panel using the two holes in
the filter mounting bracket (l2) as & guide. (Page
2«C illustrates two mouhting opsions). Plave the
large 48 stainless steel clamp (ll) between the two
‘mounting holes and use the metal scyews (18) to sacutre

tha braakét and clamp to the underbody or frame,

Plage the filter asgsembly (5) agalnst the bracket with
tha 5/8" tube at the top and polnting toward the puie

. T

mary heat exchanger just installed in gtep 3. Tighten
down the #48 hosa alamp until the filter assembly is

-l

snug within the bracket. Do not overtighten this

. . - o ] - . At apas
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STEP 4.,

STEP S.
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Mounting the Filter Assembly (5) (Cont'd.)
this clamp as distortion of the filter body may

rasult,

-Cthect one end of the 5/8“ I.D. Haée (9) to the 5/8"

O0.D. tube at the top rear of the filter assembly (5)
using the #10 hose clamp (13). Route the hose back
to the front end of the primary heat exchanger (4).

Using the knife or pruning shears, cut the hose off

at this point, leaving enough slack so that the hose

may be slipped approximately 1 inch over the end of
the héat exchanger. BSecure the hose on the end of
the heat exchanger usinhg the #10 hose clamp (13).
If there is any objectionable slack in tha hosa
between the heat exchanger and the filter assembly,
this may be secured against the frame or underbody

using the 3/4" conduit clamps (18),.

Installing the Secondary ﬂeat Exchanger (7).

As illustrated on Page 6-A, place the secondagy heat
axchanéer (7) across the uppey front of the radiator,
selecting the locations for two holesg in the metal
slide shield surrounding the radiator which may be
used to secure the secondary heat exchanger (7) using
the 1/2" tubing clamps (17) and metal serews (16).

DO _NOT use the radiator water jacket fotr securing

I
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(o)
3/4* HOSE 10
INSIDE OF
ENGINE
/' COMPARTMENT

4 . - SECONDARY P | \
o\ EMOLNE HEAT EXCHANGER R ENGLNE |
3 2 COMPARTMENT o \ COMPARTHMENT

. . FRONT SHIELD HOOD LATCH POST

3

4 FIGURE 4.

EXAMPLE OF SECONDARY HEAT EXCHANGER MOUNDING
AS SEEN PROM PRONT OF VERICLE.

'MESco Inc

2618 E. ELM STREET
PHOENIX, AZ 88016

| (602) 273-6764 # (602) 955-241 3
MOISTURC EXTRACTION.SYSTEM.

" s r
ODEL NO
l

N : -
W W
canaie oino NG
‘ 'l .l' ] e A -
. ity R,
e “% +

'y

l

iw G.gsne VEU"
INS‘L‘ALLA i‘gNglMlNG —

baa. '
N ‘;TALLATFON OATE *
~ gt S} X

t 1 R N ~
’ [ 1} [ ]} . 1;......,...-:':.”:—-‘-\}-»'\—-_ -~ -~ ".

- . T S

HI-HEAT RESISTANT ADHESIVE ONIT LDENTIFYCATION LABEL.
BLUE BACKGROUND 7ITH ALUMINIZED PANELS,

FRONT SHIELD

(NO SCALE)




-7 42

STBP 5. Installing the Secondary Heat Exchanger (7). {(Cont'd.)

NOTE ¢

T T
L Tl e, ity T LI AL e S

the secondary heat exchanger. Drill two 1/8" holes
in the metal sideshield in the locations selescted,
and secure the secondary heat exchaﬁger using the
tubing clamps and metal sorews, leaving at least 1
inch of exposed tubing on either end so that hoses

may be connected.

1£ your vehicle is equiped with airconditioning or
an oil cooler mounted in front of the radiator, it
may be easier to secure the secondary heat exchanger

to the inside of the grille using the nylon ties (19).

Connect ohe end of the 3/8" r.D. Hose (10) to the
edd of the secondary heat exchanger which is on the
same side of the vehicle as the filter assembly had

been mounted. Secure the hose with a #6 hose clamp (14).

Route the remaining hose down to the filter assembly,
aveiding as much as possible hot areas of the engine
compartmeht'or proXimity to the exhaust system. Using

a knife or pruning shears, cut off the.hose at a suiéa
able length so éhat it may bhe secuxéd appfaximately

3/4" onto the front tube of the filter assembly (5).
Secure the hose to the front tube of the filter assembly
using a #6 hose clamp (l4). Ag before, any objeas
tionable slack in the hose may be secured using the
nylon ties (19).




STEP 6.

“bib until the cutwoff valve is securaly held against

)
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Mounting the Cut=0ff Valve Assembly (6).

The out=off valve ig provided as a means for shutting

o T it T M 0 i 3, et T

off the moisture flow extraction system in order to g
perform some engine diagnostics and not as a meter- :

ing device. Install cut-o0ff valve between secondary

" heat exahangerqf(?) and the tee connection in the

{
'l

POV line.

Two altarnata methods of mounting cut-off valve are

shown on Page 8=A.

Mathod 1 = Mounting on Radiator Sideshield.
Drill 5/8" hole in radiator side shield at approximate

lavel of outlet end tube of secondary heat ekchangex (7) s

Avoid interference with existing engine components.

Remove the hose bib, bracket and spacer shims from the
cut=0ff valve assembly and break off the 1/4" washer
from the mounting bracket. Place the mounting brackeﬁ‘
washer and shims on the threaded end of the hose bib
and ingert bib end-through the 5/8" hole in the sidenr'
shield, screw bib into the cut-off valve on inneg

side of the sideshield as shown on Page 8=A., Tighten

gsideshield.
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- -MESCQ" SHUT OFF VALVE ASSEMBLY

A Ho43 $.8.

0 5/16“ 4:D. FUEL
- ,.,--No. 16 2 1/2 HOSE TO TEE iR
METAL SCREW. POV LiNE.

Y 5/16% 1,0.H08E PROM $E0.
<ONDARY FINRED COOLING TUBE.
: THREAD HOSE THRU SXISTING

T _ ) .
."_ . BOLE 14 RADIATOR mm'a'.. 1/4“ NP, 3 5/15" ROSE B18.
y YIRE FEED WOLE 10 HEADLIONT ==
- OR DRILL 5/u® HOLS. YEDER WELL INSIDE OF
- - - THGINE COMPARTATENT,

y ROTE: t/4% ¥.P.T. BRABS,NEOPRENS SBATED BALL VALVE IS PULL OPEN WHER PLAT
- SLDES O TOP OF VALVE STEM ARE ALIOMED #ITR FLOW LINE. VALVE IAY 3E

- ! QLOSED BY TOANING STEY 1/4 TURN. CLOSE ONLY 70 LBOLATE MOTOR PROBLEUS
. S0CH A8 LONTRION ERC,
ALTERNATE WOURTING.

E : . BRALL 8/74% HOLE N RADLATOR SLDE SRIELD.
L0584 SHINS, nnm orP 1/&“ ‘?ABﬂER FROM VOUMT BRACKET.

| 1/2% MEHER PROY MJE&L
HOUNTLNG BRACKET,

X ‘ | me/_ e 1.5/15»....
i ] i i BALL

7 i ; o
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b © Host 8.2, ]
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STEP 7.

Mounting the Cut-0£f Valve Assenmbly (6). (Cont'd.)

Method 2 - Mounting on Fendar Wall f;

prill a 1/4" hole in inside fender well at approxi-
mately the same level of outlet tubé of secondary
heat exchangar (7). Ramove hose bib, bracket and
ghims from out-off valve assembly. Seéﬁra bracket
to fender well with 1/4" % 3/4" bolt. Reassemble

cut~off valve assembly as shown on Paga 8«A, Align

‘valve to permit hose connections. Using 3/8" I.D.

hose, comnect outlet end of secondary heat exchanger (7)
to hose bib of ocut-off valve. Secure hose with #6 hose
clamps (l4). Valve is fully open when f£lat sidés'dn

top of valve stem are aligned with flow line.

Connecting the 5/l6" I.D. Hose Assembly (8).

- Locate the hose connecting tha PCY valve to the intake

manifold and cut this hose at approximately 3" from
the PCV valve using a knife or pruning shears, Insert
the teé at this point as illustrated on bottom half

of Page 9~-A. Connest tha short piece of 5/16" I.D.
hose containing the brase flow jet as shown at top

of Page 9-A, to outlet bib of cut-off valve. Hose
assembly will come unitized with brass flow jet in
place and 3/8" x 2=1/2" clear plastic visual tube
instead of 3/4" x 1-3/4" brass test access tube ag
shown at top of Page 9-A. Route remaining 5/16" %.D.

45
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“MESCO"MOISTURE FLOW JET INSTALLATION
M
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0S5 B8, e 10" q ?és-r A00ESs ms{
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,__E & . &l
5 v a N L
I \ 5/16% 0.D.x §/8» o-3/4 ' 8/164 } D, BrreL
SHUT OFP 8RASS FLOY JE7, 134 el 2he® 10 POV
VALYE, YALVE ROSE.
5/16" 1.0, % 40" FUEL f0gE. |
|
\ P/ ;
INSTALLATION QOF“TEE’IN PCV LINE
POT VALVE, o Josetemilr |
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STEP 7. Connecting the 5/16" I.D. Hose Assembly (8). (Cont'd.)

,
i
!

5'_ ‘ hosa to installed tee in PCV line and secure with #6

hose ¢lamps as shown on lower section of Page 9-A.

Watohing It Work.

b R e S St R

With the transmission in "Park’ or "Neutral® and with

the Emergency Brake on, start the engine and let it

, | idle. Insure that the cut-off valve is open. In

? ' | several minutes the pléstic visual tube between the

cut-off valve and the tee in the PCV line should

become sloudy with tiny moisture droplets, followed

18 ’ shortly thereaftar by a thin trickle of moistura

i | running through the tubs. This indicates that the |
unit is operating correctly. While waiting for the 7 7 E
moisturs to build up in the system, you may want

: | to proceed with the engine tuning in Step 9.

-8 STEP 9,  Tuning.

i  Using a timing light, loosen the distributer and
advance the timing 69 beyond the manufacturer's
spacified ignition setting., For example, if the
manuyfacturer recommends the ignition timing to be
set o 89 BTDC, advance the timing to 149 BTDC and
tighten the distributag,

i



STEP 9,

NOTE s

Tuning. (Cont'd.)

On late model vahicles equipped with a thermal timing
delay, the engine must be warmed up.before making

this adjustment and/or the vacuum hose disconnected

from the distributer during the time the adjustment

ig made.

If your vehicla pings at this édvanced ignition set=-
ting, reﬁard the timing by 1-2° or until the pinging
stops. (A well-used mechanic's technigque is to
advanca the timing until'the engine just begins to
ping under load, and then to retard the timing 19,)

For best results, take your vehicle to a local service
station or garage that performs smog emissions teéting
and have them balance your darbutator for minimum
emissions while the system is working. They van also
set the ignition timing for you if icu do not care to
do it yourself. |

I1£ your vehicle uses-premium Eual, you may now find -

- that your vehicle will now run just as well on regulaz

fuel.

The clear plastic¢ tube can remain in place or be ra«
placed by furnished 5/16" 0.D. ¥ l=3/4" test accass
tube. The inside of the clear plastic tube will
beocme_stained aftar nany miles of use. Tube can be

removed, washed slean and put bask in place.
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Maintenance

Thers are only two items on the Moisture Extraction System
that require periodic maintenarce: The Filter Assembly and
the Brass Flow Jet. b

It is recommendad that every 5000-8000 miles (or as often as
vou change oil) that you clean the filter mesh and inspect
tha flow j&ta

The filter assembly is constructed as shown on Page 2=B. In
ordar to ¢lean the filter mesh, remove the 1/4" hex nuts from
the front and back filter caps. Loosen the #48 hose clamp

and remove filter body, stainless steel mesh element and

baffie bar rod., Unroll ths mesh element and wash clean, along

with the £ilter body and baffle rod. Cleaning may be done
with soapy water or shop solvents. Reroll filter mesh element

on baffle rod bar and reinsert in filter body. Wipe carbon

grom inside of Eilter caps. Asgemble filter unite as remeved

with specialrattentian that brass baffle plate is located

at inlet end of filter and that "0" rings are properly lecated
in €ilter cups. Place a smail amoﬁnt of silicon sealer on rod
threads extending out of filter caps, Replace hex nuts on

rod and eighten hex nuts snug.

WARNING: 'The moisture contained in the filter assembly is not
pure water and is likely to be slightly acidie. 1f
this moisture gets ints your eyes, rinse immediately
with clear water. ’

49 ;




Maintenance (Cont'd.)

Brass flow jet is located in short 5/16" I.D. outlet hose of
cut-off valve. This hose section can be removed and visual :

:inspection made of jet opening. Replace as removed.

ROTE: The operation of the moisture extraction system |

L—

removes and prevents carbon build-up in an engine.

et e

Therefore, if your vehicle has more than 10,000 miles
acocummulated when this ilnstallation is made, it is

- recommended that you clean the filter after the

10k v e Rt s G 2 o

£irst 2000 miles of operation and normal maintanance

periods thereaftar.

1 b R B AR T e 2 e

Pickups, vans andéruck equipped with dual mufflers and tail-
pipes. Tailpipe 0.D. measurement of 2«0", 2-1/4%, and 2-l/2",

, _ Iagtall exhaust'extractor on each tailpipe ag instructed ;
£ | nn Pages 2 and 3., Install filter assembly equipped witn ;
}‘ dual inlet cap at selected location. See Pages 3 and 4, §; |
Crossover of primary heat exchanger tube from opposite ]
) vehicle side of filter locatién must be routed over drive- [
shaft to insure eleakance for driveshaft'mQVeménﬁ. (See ?'
photos) . Connect outlet end of each primax# heat exehangss
tube to inlet tubes of filtexr with 5/8" I.D. hose and #10
hose clamps. To somplete installation of system fram'filtar

wi | to intake manifold, £ollow same procedure used in installing

I S T AR LI L ¢t e

- | moisture extraction system on vehicles equipped with single

| | muf€ler and Lallpipe.




rrucks equipped with single or dual tailpipes. Tailpipe 0.D.

measurement of 3=0" and over.

Moisture extraction gystems are available for trucks with
tallpipes 0. D, of 3=0" and over that are aquipped with
single or dual tailpipes., Most of these installations
involva in~line welding of moisture egtractor on tail-

pipe. See your local dealer or dontactt

MESCO, INC. MESCO, Inc.

2618 E. Elm Street 4525% E. Van Buren St.
Phoenix, Arizona 85016 Phoenix, Arizona 85008
(602) 955=2413 ’ (602) 273=6764
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PART NO.
MES 100-2.00
MES 100~2.28
MES 100-2.350
MES 100=2.75
MES 100~=3.0¢
MES 100-3.30
MES 100~4.00

MES 100-X2.00
MES 100-¥2.25
MES 1.00-X2,30

MES 100-%2.7$

MES 100-%3.00
MES 100-X3.50
MES 100=%4.00

MES 2 1/2" 8
M8 3 1/2" 8

"MESCO" MOISTURE EXTRACTION SYSTEMS

PARTS LIgT
DESCRIPTION
Moisture Extrastor Tube Aasaﬁbly for 2=0" 0,D. Exhaust féilpibe
'; " H " "oo2e1/4" 0,D, "
" " n " "oo2-1/2" 0., ® "
" " " " " 2~3/4“h0.D. " "
: Y
" " " " " 31/2 0.p, " o
= " o " 4=0" - 0.D. "

Muffler Clamp

" "
H tt
] i
il h
1 n
i it

% 10 Brass 90 Deg. Flare Elbow
® 10 Brasy Half Union

MES 4 Primary Heat Exchanger Tube (34" Long)

MES 5 FPilter Assembly With Singla Inlet Tube
MRS 3A Filter Assembly With Dual Inlet Pubes
MES 6 Cut<0ff Valve Assenbly |
MES 7 Secondary Heat Exchanger Tube (26" Long)
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"MESCO" Moisture Extraction Systems

Parts List (Cont'd.)

MES
MES
MES
MES
MES
MES
MES
MES
MES
MES
MES
MES
MES

- MES

MES
MES
MES

8

9

10
11
12
13
14
15
16
17
13

19

20
21
22
23
24

5/16" 1.D. Hose Assembly With Tée's Visual Tube and Brass Flow Jat
5/8" I.D. Hose |
3/8" 1.D. Hose

#48 Stainleés Steel Hosa Clamp

Filter Agsembly Mounting Brackat

#10 Stainlags Steel Hose Clamb

#6 Stainless Steel Hose Clamp

Muffler Clamp (Order Per Size)

1/8" w 1/2" Sheet Matal Screw

1/2" Tubing Clamp

3/4" Couduit Clamp

10" Nylon Tie

174" » 3/4" N.C. Bolt and Nut Assembly

l=1/2" % 2-0" Rubber Insulation Tube

#36 Stainless Steel Hose Clamp

3/8" 0.0, % 2«1/2" Glear Pléaeic Visual Tube

1/8" » 36" Stesl Template Rod

|
f .
:

{
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TEST PLAN FOR _MESCO EVALUATION

l.

2,

TEST FACILITY

D —— el e Y

The facllity used for the testing will the University of

S8anta Clara Mechanical Engineering Test Laboratory, Santa

Clara, California.

The test coordinator will be Ms. Kelly Erin 0”“Brian of the
above facility.

TEST APPROACH

The vehicle to be tested will be provided by Mesco Corpora-
tion. The test vehicle will be subjected to four identical
series of tests, each comprising a dold-soak period, a

cold=start, oity test series and a highway test series.

Testing will be performed using the chassis dynamometer and
emissions analysis facilities at the above fasility.

The testing will take place on four consezutive days in the

above identified faeility with no modifications other than
Ehoie subsequently identified to the test vehicle between
ests.

MESCO TEST PLAN




3. TEST PROCEDURE

The testing will be completed in four steps as follows

A.

B.

Ce

o ¢ IEMRERRRY. o) 3 FEFLALNE TR

Baseline Test

1. The test vehicle will be tun through the full

tegst series with no operational modifications.

2. CO, CO2, HCx and NOx emissions will be cole
lected and analyzed.

3. Fuel consumption will be monitored.
Timing Adjustiient Test
l. The test vehiele will be run through the full
test series with the ignition timing advanced
a specified number of degrees beyond the noted
baseline setting.

2. €O, CO2, HCx and NOx emissions will be cole
lected and analyzed. :

3. Fuel consumption will be monitored. |
MESCO Device Operationalifest

1. The test vehicle will be run through the £ull
test series with the MESCO device inistalled
and oparational. 7

2, No other modifications to the ignition timing,
carburetion or other vehicle operational
adjustments will be performed.

3. CO, €02, HCx and NOx emissions will be e¢ol=-
lected and analyzed.

4. Puel consumption will be monitored.

MESCO TEST PLAN
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D.

-3 - 36 {
;
Emissions Control EBgquipment Tesgt 2

1. The catalytic cunverter will be removed and §
replaced with straight exhaust tubing. §

2, The EGR valve will be disabled. ﬁ

3. The veractor pump wiil be disabled.

4. No other modifications to the ignition timing,
carburetion or other vehicle operational
adjustments will be performed.

5. The test vehicle will be run through the full
test series with the MESCO device installed
and operational.

6. CO, CO2, HCx and NOx emissions will be col-

- lected and analyzed.

7. Fuel consumption will be monitored.

MESCO TEST pLAN
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> &2 % UNITED STATES ENVIRONMENTAL PROTECTION AGEMGCY
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Pebruary 17, 1983
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Mr. Charles W. Preash !
- Pregident, Mesco Ine. .@
2618 East Ela Straet '
Phoenix, Arizona 83016

Dedp M#. Frugsh:

We received your letter of January 29 in which you applied for an EPA
evaluation of your Mesco davice and requested our comments on your pro= |
posed test plan. ;

Our Engineering Evaluation Group has conducted a review of your applica=
tion. The information suppliad appears to satisfactorily describa your C
3 deviges It appears that you are now ready to undertake tasting at an o
independent laboratoty. I have enclosed a copy of the basie test plan '
for 511 evaluvations, a daeseription of the test cyelas, and a list of
4 rapresentative vahiclas.

B Since it is clear the device will affect emissions and fuel economy, the
tasting should include the complata Pederal Test Procadure. Howevar,
either cold start or hot start testing would be accaptable to us for this !
stage of the evaluation. Test Plan B (parameter adjustments required o
- and no mileage aceumulation fequired) is appropriate for your devica.
You may use the Taest Sequance Code that you feel is most appropriata.
Two vehicles will need to be testeds This will require a minimum of 12
FTPs end 12 HFETs. If you wish, you may supplement these tasts with
additional tests such as the Emission Control Equipment Test given in
your application.

We have considered the test plan you proposed but £4hd that it does nok o
have a sufficient aumber of tests and vehicles. With normal tastwto=tast C o
and vehicle variabllity, the test sequemce outlined in the preceding
paragraph is the tindmum needed to indicate that any changes noted in
tasting are statistically significant. -

By March 11, pledse let us kamow the tast sequense you salsct, the labora-
tory you have selescted, and the schedulad dates for your testing. Alge,
please let me know how you intend to monitor fuel comsumption. If you
have any questions or require further information, please contact me at
(313) 668<4299, |

Sincerely,

Merxill 1. Korth

Device Evaluation Coordinator ; y
Test and Evaluation Bradsh | | ;
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- The original was maliled to your office on Maxreh 11,1983,

2618 East Elm Street
Fhoenix, Arizona 85616
(602) 9556580

ENVIRONMENTAL PROTECTION AGENCY |
MOTOR VEHICLE EMISSION LABORATORY ’
2565 PLYMOUTH ROAD

ANN HARBOR, MICHICGAN 48105 ATTN: MR, MERRILL W, NORTH

Dear Sir: B
Per our conversation by phone on March 22, 1983 { am forwarding |
a copy of the TEST PLAN FOR MESCO EVALUATION, Revision 1 of March 9,1983, |

1 appreciate your courtesy call explaining the change in policy that !
requires additional testing by the EPA Laboratory but I believe this change '
in poliey will inhibit submiseion s by inventors of Add«on daevices that could
possibly benefit the EPA program,

R

Yours respectfully,

Chandss w

Cﬂééiea w. f‘reésh

Pras,
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4
TEST PLAN FOR MESCO EVALUATION
Revision 1 )
Marqlg 9, 1983 .

»

This test plan is tha flrst revision of the test plan for
Mesco Inc. Moisture Extraction System, susmitted to the EPA
as part of the application for evaluation »>£ the Mesco Mois-
ture Extraction Systen. ' .

This test plan has been revised to incorporate comments and
recommendations from EPA personnel and tes: persennel at the
University of Santa Clara Mechanical Enginasering Laboratory.

IEST FACILITY

.

The facllity used for the testing will the University of
Santa Clara Mechanical Engineering Test Laboratory, 8Santa
Clara, Californid.

The test aoérainaeor will be Ms. Relly Brin 0’Brian of the |

above fasility.

TEST APPROACH

The vehleles to be tested will be provided by Mesco Corpora-
tien, Testinf will be performed using khe chassis dynamome-
ter and emissions analysis facilities at the above fasility.

The testing will take place in the above identified faeility
with no modifications other than those subseguently identi-
fied to the test vehiole between Lests.

Two vehicles will be used for test evaluation. Each vehisle
will be evaluated witlr a series of 511 type LA~4 and HWFED

MESCO TEST DLAN Revisien 1
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MESCO TEST PLAN Revision L - 61

-

test procedures. No cold soak period will be enmployed
between tests and all test series will be performed using
commercially available unleaded fuel obtained from the same
gource on the same day. The tests to be performed are out-
lined in the following: .
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0" | ' MESCO TEST PLAN Revision 1 L
» . ' . R .

3.1 Vﬁhiele #l

)

¥ |- The first vehiele will be submitted ta the follawing test
158 | sequences: .o

1B . .; -
. ls Baseline Tests

« No medifications to vehicle. | - fi}f}r

R LI E ', B

A a. LA4 + HWPET series with gravimetric fuel QOﬂﬁ'
A | sumptian monitoring. PO
% | b. Repeat of LA4 + HWFET series with no gea= i- i
. " vimeteie fuel consumption monitoring. :

2. Device Tasts

gL o L, i
P AR (L

» ..
e 2 R

= Moisture Extraction System installed and ignition
timing adjusted.

| | a. LAY + HWPET series wieh gravimetric fuel con-
B sumptian mnnitcring.

AR b, Repeat of LA4 + HWFET series with no gra-
- vimetrie fuel consumption monitoring.
3. Parameter Tests

; = Moisture Extraction System removed and ignition
J . _ eiming setting tetained.

a.~ LA4 + HWFET series with gravimeerie fuel gon- :
sumption monitoeing. : g

b. Repeat of LA4 4 HWFET series with no gra=
vimetric fuel consumption monitoring.

4. Emissions Control Equipment Tests |
= Moisture Estraction System re=installed, ignition |
tining sehting retained, ocatalytic oconverter
removed, EGR valve disabled and air punp disabled.
. 4+ LA4 + HWFET gepies with gravimetria fuel cop=
| sumpticn menitoering.
: b, Repeat of LA4 + HWFET series with no graw
o vimetzic fuel consuimption monitoring.
i 8. Vehicle restored to Baseline condition. :
\ ’ ' ;
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MESCO TEST PLAN. Revision 1
g

3.2 Yehicle #2

The séaon& vehicle will be submitted to the

sequercess ¢ ow

‘1. Baseline Tests

- = No modifications to vehicle.

4. LA4 + HWPFED series
by Repeat of LA4 + HWPFET series

2. Device Tests

- Moisture Extraction System installed and
timing adjusted.

as LA4 + BWFET series
b. Repeat of LA4 + EWFET saries

3. DParameter Tests

- Moisture Hxtraction System removed and
~ timing setting retained.

a. LA4 + HWFEY sebies
b, Repeat of LA4 + HWFET series

4, Vehicle restored to Haseline sondition.

- P o R g Y= kil mrnf i 3 o

following test
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MESCO TEST PLAN Revision 1 | ‘ 85 £

' 4. TEST TYPES .

. - * *

- -

The types of tests are differentiated by the condition of
the vehicle while the test procedures are being performed.

?he four types of tests which will be perfdrmed are as fole .
owss .

S e e R e g 1 bk

A, Baseline Test | o ‘ '2:-,2

: : -. The test vehicle will be submitted to the test
i series with no operational modifications. . .~

2. CO, €02, HOx and NOx emissions will be col- i
' lected and analyzed. _ .

toived

3. Fuel consumption will be monitored by caloula-
‘tion of CO2 emissions and, where designated,
by consumed weight (gravimetriec) method.

B, Davice Test

) : , L. The test vehicle will be submitted to the test
: geries with the MESCO device installed and
: operational. Ignition timing will be advanced
- a specified number of degrees bayond tha noted
baselina setting. |

2. No other modifications to the carburation or . %
other vehicle operational adjustments will be ,
per formed.

3. CO; CO2, HCx and NOx emissions wiii be e¢ol=
;eeted and analyzed.

4, Fuel consumption will be monitored by aaléuiaﬁ
tion of CD2 emissions and, where designated,
by.censumed welight (gravimetric) method.

C. Parameter Tase

l. The test vehigle will be submitted to “he test
series with the devise remuved. The ilgnition
timing will be retained at the previous
advanced setting. No other modifications to
the vehicle will be performed. _

2, CO, €02, HOx and NOx emissions will be w¢ol--
lacted and analyzed.

3. Fuel consumption will be monitored by salculae
tion of (02 emissions and, where designated,
by cansﬁmdﬂ welyht (gravimeteie) methed.
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MESCO TEST PLAN Revision 1

Emigssions Control Equipment Test

The test vehicle will be submitted to the test
series with the MEBCO device re=installed and
operational. .o

The catalytic convekter will be remGVEd and
replaeed with straight exhaust tubing.

The EGR valve will be dimabled. |
The veractor pump will be disabled. e
No other modifications to the ignition timing,' :
carburetion or other vehicle opegational
adjustments will be performed.

€0, CO2, HC® and NOx emissions will be SOl
lected and analyzed.

Fuel consumption will be monitored by caloula=
tionn of C€O2 emissions and, where designated,
by consumed welght (gravimetric) method.
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‘té UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ANN ARBOR. MICHIGAN 48108

OFFIGE OF
. AIR, NOISE AND RADIAMON
 Apeil 5, 1983

Mr. Charles W. Fraesh

Pragident, Masco Inc.

2618 East Elm Straet ,
Phoenix, AZ 85016 -

Daar Mz. Fraasht

We raceived your undated Jletter on Marah 28 in which yeu provided a
vevised test plan for the Masco davica.

f

The tast plan you submitted is accaptable. However, you did not identify
the two test vehlcles you selected or give ths test dates. Alse, the
test plan did not state that the test lab would prepare the vehicles and
install the device. I prasume th¢ vehiocles will be selestad frem our
recoumended list and that the lab will prapars them: as outlined in the
basic test plan I sent you. | |

Our evaluations of the uffectiveness of devises is based largaly on the

- indepandent lab results and, if raquired, our own confirmatory tasting.
The change in poliay requiring applicants &6 bear the eosts of
confirmatory tasting by EPA i3 as a result of & roceat ruling. We aga
now beginsing to implement this diveative but have not fimalized the ,
proseduras. We antiaipate that those devices well along in the process
will be edempt but that more recent applicants iike yoursalf, will be
chargad., In either case, it 18 4n your intevest ts cotiplete testing as
goon as posalbla.

By Apeil 20, please let ma know the schedulad dates of your tasting at
the Univarsity of Santa Olara, DPleasa contast ma if you have any
questions or raquire further information.

8incarely,

Ava ol L I, | 1
Mersill W. Korth |
Daviaa Bvaluation Coordinator
Test and Evaluation Bransh
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ATTACHMENT I
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
5 ANN ARBOR. MICHIGAN 48108
N

May 27, 1983, . ¥
OFFICE OF
AlR, NOISE AND RADIATION
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Mr. Charles W. Fraash, Prasident C
Mesco, Inc. ;
2618 East Elm Streat

Phoenix, A2 835016

T T

e WA, T

. Daar Mr. FPreesht *

This letter is to inform you of our intended astion with raspect to ouy
avaluation of the "Meseco" davica.

Ag you know, we need additional test data which support the oclaims for

' the davices Based on dur conversations, your latter that wa waceivad on

1 Mareh 28, and our letter of April 5, it was our understanding that you

planned to tast the device in the immediate futuve (within two weaks) at

, the University of Santa Clara. Howaver, wa f£ind that you have taken no
. positive action to meet this schedule and question whather you ave ;
sarious ahbout having your devica avaluated. |

Because of the need to complete our evaluation in a timely manner, we
have established a deadline of June 17 for you to submit the appropriate
test data. If you do not meet this deadline, we plan to terminata tha

program sinse we have no technical reasons for continuing the avaluation
on our owis

A f£indal svaluation report will be praparad and a notice published inm the
Pederal Repistar amnouncing the consclusions of our evaluation and the
availabiiity of the £inal reports You will ke sent a draft copy of tha
- final report and the notice prior to their releases Additionally, Masco
will be added to our list as a device for which an evaluation was -
- parformed. This list is distributed to intarested parties upou requast.

1£ you do not complete the Ltest program now and should deeids to hava the

device evaluated in the futuras, a new application will be raquived. I .
will be glad to work with you at that time. If you have any questions -y
regarding this matter, please acontact me at (313) 668~4299, , :

Sincarely, N -

AL R I I QA l.‘:.::'v%‘:‘
Marrill W. Kogth
Davica Hvaluation Coorzdinator
Tast and Evaluation Bratsh
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2618 East Elm Styeet
Phoenix, Arizona 85016 -
, June 13, 1983
Environmental Protection Agency -
Motor Vehicle Emissgion Laboratory | 1 g
2568 Plymouth Road : i
Ann Harbor, Mich, 48105 Attat My, Mepyill W, Korth \
. o
Dear Sirt |
An amended (appendix 1) State of California Alr Resources Board Vehicle ’ }
Code Section 27156 Exemption Application Form has Yeen forwarded on June 7,1983
to Mr, John Chac of the California Alr Resources Board, | \ -
G A RSB, required tests will he condusted at the Uﬁivefsity of Santa Clara
Mechanical BEngineering Laboratary, Samta Clara, California,
The test coovdinator will be Ms, Kelly Erin O'Brien of the above facility, %
A copy of tast results will be foswarded to your offica, {
Yours regpectfully
Chasvles W, Freash : ' . *
Pres, Mesao Ine, i
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d Mr. Charles W.» Freesh, President g §
Mesco, Inc.
k 2618 Rast Elm Streat |
; Phoenix, Arizena 85016 ,

¥ Daar Mr. Freesh!

i We received your letter of Juse 13, 1983 in ‘eh you advised us of your
; currant tast plan for the "Maseco Moilsture Ext:i_“getion Systams "

v You stated that the purpose of the testing was to conduct the sequance
required by the CARB, I£f you ara still planuing to meet our
requirements, you should be aware that there ave several differances in
the CARB and EPA avaluation programs: We suggest that you review tha
tast package and test plan we sgant you praviously to emsura that your ;
testing will meet our requirements as well as those for the CARB. 'f

1%

)
ey

While wa will be glad to review the test results, we are obligated to
complete the 511l procass in a timely mansier and are continuing with our
avaluation. Any new data tiill be incorporated in the avaluation if they
arrive before it is couplated.

1f we can be of any Cfurther assiselanee. please contact me at (313)
668=4299,

Sinseraly,

NN\ dasullatl liLQ\;EJQ
Maprill W. Korth
Device Evaluation Coordinator
| Tast and Evaluation Brameh




