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" Background .

The exhaust emission characteristics of the "Pollution Master"
device on both controlled and uncontrolled vehicles have been
requested by Congressional, ksderal, and State sources requiring
a repeat of the tests run in 1969 on a Post Office vehicle.
(Appendix A).

Device

The uncontrollad vehicle used for this most recent test was a
Government-owned 1963 Chevrolet V-8 with a ranual transmission.
The device used on this vehicle was supplied by Pollution Master
of Kentucky-Tennessee and was installed by Government employees
using the instructions furnished with the kit., 'The controlled
vehicle used for this test was supplied by the Louilsville
Courisr-Journal and was a 1968 Ford Falecon. This vehicle used
g 200 cubic-inch six cylinder engine and manual transmission,
The device installation was carried out by an outlet selling
"Pollution Master" in Louisville, Kentucky. It is8 dgsumed that
this installatlon, which was paid for by the nowspaper, was a
typicdl installation and was representative.

The "Pollution Master" is a two part system containing an

"exhaust scavenger' and a "“¢rankcase scavenger'. 'The exhaust
scavenger is a pipe with a one-way valve that is connected to

the exhaust through holes that myst be dJdvilled and tapped into

the exhaust manifold., Under any condition of low pressure in

the manifold, air will be drawn through a valve and filter from
the engine compartment iuto the manifold, The crankcase scavenger
is 8 larpe diametar tube containing plates with drilled holes

to allow air passage and a filter, This unit is installed

in the positive crankecase ventilation (PCV) line with the intetior
working parts of the PCV removed., This allows an increase in

air flow u% idle as theore is no idle restriction in the crank-
case scavenger as is normally found in the PCV system. The

total effect of this device is to admit additional air to the
manifold thus providing a leaner fuels-air mixture to the engine.
nge aﬁr ig also admitted to the exhaust manifold thus diluting
the exhaust,

In the Government installation of the "Paser Magnum" the only
gortion of the emission control system disconnected was the

CV valve as required in the instructions. On the vehicle
converted by "Pollution Master" the PCV valve was disconnected
and the heat stove that supplies warm air to the carburetor
was cut into to provide clearance for the device, The effoct
of this change in the system {5 unknown but considered minimal,

One advertised purpose of the system ist '"To meet and exceed
existing standards for automotive emission controli."




Test Program

For evaluation purposes the Federal emission test procedures
for certification of new cars for 1971 and the procedure for

"1072 certification were used. The 1971 test is the ogen cycle

7-mode test using infrared (NDIR) instruments as specified in
the Federal Register. In addition a continuous NDIR NO analyzer
was used. The Federal standards for new vehicles using the 1971
test procedure are HC=2.2 grams per vehicle mile (gpm) and

C0=23 gpm. There is no Pederal standard for NO,. The 1972 test
uses the closed, self-weighting constand® volume sampling tech-
ni§ue for sample collection and the exhaust is analyzed using

a flame ionization detector for hydrocarbons, NDIR for CO an
CO0y, and chemiluminscence for oxides of nitrogen. The Federal
stdandards for new vehicles using the 1872 test procedure are
HC=3.4 gpm and CO0=39 gpm., A standard for NOp=3 %pm has been

set for 1843 vehicles. The vehicle was tested alternately with
"pollution Master" installed and with the vehicle returned to
original condition. 1In addition, fuel was weighed on three

of the tests using the 1968 Falcon to determine any fuel

econonmy effect. |

Results

The data shown in Table I compares the 1963 Chevy with the
"Pollution Master" device to the same vehicle without the

device using the 1972 test proceédure. In this table the results
are listed in the order that the tests were run. The first

two tests were run with "Pollution Master" indtalled, the next
four with "bPollution Master" removed, the next four with

fpollution Master' re-installed and the last four with "Pollution

Master! removed. There appears to be a slight reduction of CO
and HC with the "Pollution Master" although the values vary
congiderably,

Table IT shows the results from "Pollution Master' and the
baseline tests on the 1968 Falcon using the 1972 test procedure,
As on the Chevrolet there appears to be a slight reduction in
emissions from '"Pollution Master' ulthough again the results are
solvaflgddthat 4 percentage reduction cannot be accurately
calculated,

Table II1 compares the 1968 Palcon with and without "Pollution
Master" using the 1971 test grocedure. These results show a
more consistent improvement

However, it should be remembered that this obsolete test pro-
cedure was dropped as being a less meaningful way of measuring
exhaust emissions.
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Conclusions

1., "Pollution Master" smission réductions using the latest
test procedures are minimal,

r Bquavalént results could be obtained by usin

g very lean
idle settiﬁg as shown in the GM retrofit report 71~ |

-3, There was nv fuel economy improvement observed with

"pollution Master" in our limited tests.
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1972 Federal Emission Tests

; 1063 Chevrolet V-8, Manual Transmission
¢ ' A11 Results in Grams Per Mile

/ HC €O co,  NOoz
[ - BID NDIR NDIK Gl

;é' | Pollution Master Tests

ki | 7.4 99 451 “as
' 7.8 04 497 res

Stock Vehicle Baseline Tests
103 446 2 wes
108 454 wau
08 437 -
06 465 nea
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. | pollution Master Tests

1 81 446

88 594
83 434
88 434
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Stock Vehicle Baseline Tests

05 403
99 459
43 464
79 448
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3.6
2.6
3.1

3.6

3.3
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Table II

1972 Federal Bmission Tests

1968 Falcon 6,Manual Transmissjon

All Bmission Results in Grams Per Milec

co COy

. NDIR NDIR
Pol;utidn Master Tes\is

38 434

24 472

25 509

Stock Vehicle Baseline Tests

32 410
37 479

NO
ci’

7.2
5.4
6.6

5.2
5.7

Fuel -

Used K@

1.7

1.9

1.6
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] Table III

.

1971mFaderal_Emiﬂ$icn Tests

1068 Falcon 6 Manual Transmission
All Results in Grams Per Mile

HE o NO

R IR IR
Pollution Master Tests

2.3 2 3.9

Stock Vehicle Baseline Tests

2.8 20 37
3,2 20 4
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" "UNITED: STATES GOVERNMENT DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
_— 5 PUBLIC HEALTH SERVIGE
M em oyan dum , CONBUMER PROYECTION AND ENVIRONMENTAL HEALTH SERVICE
M St Rational Air Pollution Control Aduinistration
¢ , Bureau of Abatement and Control
" Division of Motor Vehicla Pollution Control
TO t Chief, Enission Conitrel Evaluation Branch DATE: Pebruary 87, 1569

THROUGH: Chief, Eaission Control Evaluation Section
FROM : Semior Sanitary Engineer, ECES

SURJECT : “pollution Master" Devive = Evaluation on a Post Office Vehicle

At the raquest of NAPCA and the Post Office Department (P.OeDe) the
Ypollution Master System" has been evaluated for control of exhaust
emissionss Pollution Master is manufactured by Automotive Emissions
Control Corps (AEC) of Louisville, Kentucky, The system consists of
two parts: one, a replacement for the "POV" valve, which regulates

. the £lew of crankcase blowby gases by a "Wenturi' principle; and the
other is 4 one*way valve which allows air to enver the exhaust
manifold during wowents when the pressure there is below atmospheric.

Mees Jiu Patton, Mrs Tony Leone, and Mz. Ron Daley of AEC were in
attendance throughout the testing except for the rerun of the final
baselines NAPOA wap represented by the author and M. HeA. Agliby.

k¢ Work at the Ann Arbor Post Office Garage was coordinated by Me. George
B Porter of P.0.De

b VAR ety £ S W T T A i ;P e s Wi i -

On Monday, February 3, 1069, Mrs Ashby and £ met with the representatives
. of AEG at the Post Office Garagae in Ann Arbor ¢o inspect the vehicle and
gt ‘ to obtain soma preliminary data, The PeO.Des vehicle was a 1967 Foxd

b fairlene station wagon equipped with a 200 OID, 6 cylinder engine and

: automatie transmission. '

. - The vehiele had approximately 37,000 miles at the start of our tests
0 In regular servige, this vehicle 45 used Sor spzoial deliveries, 8o
| that the mileage is accumulated under widely varying conditions. Post
Py . Offica records showed the following recent waintenance!

At 29,514 miles = new spark plugs
) 30,043 wilesa = tunasup to spec's
~ Xdle 8peedt 500 epm » drive

b | ‘ - Dwall: ge

4 Basie Timing: 5° B

| Spark Advs  ha®

' ’ A/F (Sun Tastrs)s 144071

4 35,148 miles i a«31+68) = new gnition points
36,488 wiles { 1-03469) = new spark plug wires

=B ) .

JRUTS




The following information was obtained on this indtial inspectiont

Tdle Speed: 540 Tpm = drive
(sun fnste) A/F: 13.2/1

Coupression Pressure (2) gpark Plug Gap
,Oyle Noe 1 173 psi - N3 (3)
Cyls No. 2 160 " - 035
' T 170 L . +035 (1)
oo 130 " , check 135 4036
" " 5 178 H .035
# % 4 130 ", check 150 2036

The original test sequence called for two emission baselines to bracket
the performance with the deviee installeds The vehicle was at that time
tested {n the "as received condition'. After the emissions test, the
engine was run for an additional two hours withthe device installed, ¢
Gylinder comprassion was then checked, with tile following results?

Cyl.s Noo 1 175 psi
AR N
1] ] E 1;? ]
] H 5 175 Ll
i t 6 165 4]

Note the compression inerease on eylinders b aund 6 what ecompared to initial
compression checks AEC personnel felt this was due to the cleaning effect
of their device, Thave is the possibility, however, that the hydraulie
valve 1ifters might have been sticking at the cranking speeds. AEC
personnal objacted to this test saquence, since they felt it did not allow
time for mileage accumulation with the device installeds They also folt
this was necessary in order to demonstrate the device's maximun
effectivenasss Two othar events, however, cast doubt on th? value of the
data obtained in this fivst sequence. First, the vehicle had a4 persistent
{ntermittent misfire which was due to neither the spark plugs nor the
eminsions control devices Second, and most important, there was a leak in
the tubing convecting the "Pollution Master! crankease ventilation system
to the intake manifold which leaned the mixture out significantly. This
feals was not detected until the second installation of the device, The
data from these fivst three tests are included in Tables I (Data by 1968
Procedure) and 1t (Data by 1970 Procedure).

Post Office and NAPCA porsonnel decidad that a second series of tasts was
nesassary with the misfive cured, whish ineluded provision for taileage
accumulation with the device iustalleds This nev test series was discussed
with the AEU vepresentatives. Mys Patton indicated they would be happy &£
they could have the car for one (1) day rather than allow the vehicle to
accwtilate the mileage in novuial post office usages A comprouwige vas
veachede AEG persosnel would have the vehicle for one (1) day (saturday)

~“This spark plug had very heavy deposits
a) 20 psi allovable variation (FOMOCO) -
1) ‘This spark plug had a cracked porvcelain and wap replaced with a new one
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and the following day the vshicle would go into norinal post office service,
AEC personnal also requested that they be allowed to adjust the idle air~
fuel ratio (A/¥) to appromimately 14.0/1 which is where their system was
optimized. This was granted. The uew test sequence wast

1¢ A new baseline vith tlie misfire cured and the engine operating to
everyone's satisfaction. g

B¢ A test with the device installed and the A/F adjusted to approximately
14,0/1 to AEO's satisfaction. | |

3+ A senond test with device installed after wileage accumulation, as
discussed. ‘

he A final baseline without the davice, but with the same A/F as when

the devicae was installed.

In order to cure the misfire and put the engine in prﬁber operating condition
the following maintenance was performedt » ‘ ,

Installed news Carbon core spark plug wires
distributor cap
vacuum advance mechanism ‘
aly filter
fgndtion points

The distributor was disassembled, cleaned and set to spacifications. idle
A/t vas chacked but not adjusteds All this was performed under the
suparvision of M2e Portey of the Post Okfice Department. -The vehicle was
now ik proper operating condition with no wmisfire. Except for the number
one dpark plug, the original spark plugs werae left in the engines With
the vehicle in this condition, the new bapaline emissions test was run.
Tthe deviee was then installad, At this roint the leak was detected and
all new hoses ware installed to correct Lts The idle A/F was set at

 approximately 14.0/1 to the satisfaction of ASC personnel, and tested in

this conditisn, Mileage was accumulated as discugsed earlier, aftex

which the A/F and idle speed were checked and found to be as set previously.
The numbay 3 spark plug was examined and the heavy deposit noted earifer
had apparently been removed duving operation with the device installed, The
secontd emisolony test with the device was performeds The device was then
pemoved and the A/¥ set to approxiumately 14.0/1. During the £inal baseline
test the engitie stalled at fdle voiding the test. B8ince AEC had an
agreement with P,0.D¢ to dnatall the device after the testing was completed,
AEQ ineisted that the ear ba returnad to the P.0s Garage fox the
reinstallations As far as they were concerned the testing was completed,
The vehisle was then veturaed to the P.D. where the spark plugs were changed,
the carburetor float laval recet and a new needle valve installeds The oil
and oil f£ilter were also changed, After this the vehicle went back into
sarvice for the rest of the day and evaning. The following day NAFCA
personnel picked up the vehicld, removed the device, adjusted the A/F to
that ieasured with the device installed and veran the £ina) baseline emissions
tests This final test was to represent the kind of emissions level this
engine is cepable of at 37,000 miles whei cavefully tuned and the carburetor
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in good working order. This then could be compared to the emissions level
obtainable with the $35 to $40 Pollution Master device installads Unfortunately
this last test is not really representative beecause on the idle portion

of the last eyele the engine suddetily got rough and the {dle hydrocarbon
level increased shavply (see Figure 7, cycles 6 and 7), while CO resained
esgentially the sane. This suggests a wisfirve ox perhaps a stuck valves In
any case; the resultant Hot Cycle and composite hydrocarbon nuimbers ara :
higher than we feel is representative. The Cold Cyele hydrocaxbon level i3
rapresentative and indientes that the engine is capable of equalling the
hyﬂra%:egou lavel and, mora assuredly, the €0 level obtained with tha device
{nstallad,

During thia testing iteither the authér nor Mr. Ashby detected an appreciable
difference in driveability of the vehicle with of without the device, although
M ?ﬁ-t:r of P.0.Ds apparently felt it was iuproved somewhat with the device

{nstalled,

© In summary, it appesrs that the device may have 4 small beneficial effect

on exhaust emissions on this particular vehicles, However, by tuning the
engine with low emispions in mind (lean carburetion) the reduction due to

the device beacomes marginal.
%é%ﬁékﬁ;&/éé?zigééaﬂaJuna

Michael A. Caggiano
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(1) Vehicle had misfive which was not corrected during the £irst series of tests.
#1 spark plug was changed at the {nitial inspection of the vehiele: The rest
of the spark plugs vemaived in throughout both test series.

(2) Subsequent to this teat, a leak was found in the POV Tubing of the Pollution
Magter device which allowed air to enter the intake manifold and lean out the
mixture,

(3) Hiafﬁre was corrected and the ignition system was put in proper oparating
condition. Still using the original spark plugs. A/P was unchanged from
- firvet series of tests. g '

N i\,
TABLE I
"Poliution Master” Davice Evaluation
on & Post Offlce Vehicle .
- Cold Hot Composite
Conditions Device Oycle Cyele
TRt o , e —
Firat Series of Tests HG co HC co R ¢o
e i i ——— isiniiviesitnd o
() As received baseline without 352 1.60 388 1.28 137 1l.h2
(2) As received with 363 0.58 379 0.28 374 0.38
Baseline - without 34 1.58 207 1.17 07 1.30
Benonﬂ__seriea ofr Tests B
(3) Tuned=up baseline’ without 372 1.50 338 1.20 350 1.31
With A/P adjusted to 14.0/1 with 336 1.5  20b  0.83 308  0.98
" After mileage accumulation - with 293 1.10 281 0.57 285 0.76
Bugseline with A/F at 14.0/1 without 385 1417 353 0.63 33 0.82
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.  TABLE 1% '

“pPallution Master"' Device Evaluation

on a Post Office Vehicle B
Test Composite No. k¢

Noe Conditions ' _ Device HO Grams

First Series of Tests | ) | ‘égw\

1 As received baseline ~ without 3.9 32,9
2 As raceived with 4,01 8.1 .
3 Baseline without 3:60 30.2 |

Tuned=up baseline without 4,08 30.0
With A/¥ adjusted to 14.0/1  with 3.51 21,7
After mileage accunulation with 323 16.6
Baseline with A/F to 14.0/1 . without 3,88 18.0

.
z
= )
=
5
4
4
=]
=
=
5
i
s [}

CNETHE A R

-] Ov W &

1970 P669211 Standards are 2,8 | 23 , f;f"

-

o oo




- s \%i . 3
g . FIGURE | 3
Ba1447 0804265  PAIRLANE STWGN = = 720408 37060 MILES 35000 | |
EXPER IMENTAL (BASELINE W0 DEVICE)" | Tl
‘ SUM GYOLES 1 ' } GYCLES 67 -
SR 35447851 147504 13-:399 32845872 © 1.2767  13:668) 3
L "TOTAL 'WEIGHTED SUM 3372370 ledd2s {3 : 8007
Lo  HC Gd . Cp8@  PFAGTOR' WHG  WGO
S © 47849 ¢ 9487  Bed7 o8B  186e3 . 434
IR A23ed  4e31 13667 494 649 499
=k . 82545 3698 J2420 493 356 <44 | o
E'R ) 6941 9¢38 8479 +81 348 s 47 :
SRR T Y 3941 5489 11480 . 4BY 1748 423 : . |
SO 305:8 ¢80 13469 1404 ' 14440 + 38 .4
(' ‘ﬁ,: L I 328807 6“!5 ) 7031 O94 89! L ‘7 i 7‘;:'-
R TOTAL .GYOLE |  434.9 PPM 'HG 3.01 03 11:91 Co@ ]
SR 417¢1 8484 11483  oB8 ° f8ia  “e28’ |
- i BE3GR  «99 11e91 1516  B0sd4 <28 !
SRR 1871  +16 1237 1480 2644 402 - ' g
R 44363 5495 10487 91 8540 - <34 |
RS 30468 8464 13032 94,  14s3 S8 |
S 19360  #31 11493 1483  107¢6 417 s
- § 2629¢3 4497 - Be94 . 497 "7349 14 ' ;
RS TOTAL OYOLE 2 34340 PPM HC 1.29 OO 1365 Coa . ;
I AR 492+3 6456 10077 87 ‘f6ed ‘e84 v é
Lo 290e4 98 12442 1412 7943 427 ;
S| ey 19340 oi8 1B487 447 2448 v 08 :
3 hé‘. 89448 8400 11407 ‘492 B0 o8Y g
i B9léd @465 13400 93 1346 4128 i
L. 17042 .33 12437 3418 9lea 418 ;
" 22595 4,70 928 ‘498 64¢) vi3 s i
b TOTAL GYOLE 3 371.3 PPN HO 1.25°00 13:70 G0
bW 424sd4 651 10486 8BS  “15ead 24
ANt 87440 494 18450 1418 7466 26
e 184e8  #19 12465 {417 @544 08
AR 46162 4482 11400 493 2667 <28
=t B8%43 R431 13447 - 495 1367 o il .
e 1881 ¢82 2437 1418 IOIJI o1 '
Y B203e¢7 A0  'Hia} 497 ‘684§ c!B
AN TOTAL OYOLE 4 81849 PPN HQ 1+21°00 13.73 o2
3 f;gi 381s5 6430 10482 +88 1440 28
L 28042 1416 12465 1409 %462 8] .
28 17601 85 13419 148 232 v03
e | L 5067 491 10486 ' ¢93 8943 @8
| 8750 2446 13432 *95 136 e 1B
o B05¢1  «31 18455 1417 10848 47
= ] 2093¢3 4463 ‘0417 1400 ‘6045 413
TN TOTAL GYOLE 6 383¢1 PPM_HO 1427.00 13¢67 G2 .
b 3978 6406 11400 W88 ¢+ "lde? ‘o208 .
G E.'. 28543 99 184%2 1:09 7641 26 '
=1 19900 483 13442 {410  25s8 s 03
=)y $18e4 4¢B8 1i02 v93 8947 ¢28
A 871761 3409 13,08 #9383 129 (14
1 2084 039 19047 1T 11044 '30
2 ﬂ” 888166 4062 913 - 499 6443 +i8
s |, TOTAL GYOLE 7 33440 PPM  HO 1.28 00 la.ae o2 |
| AVERAGE OF OYCLES 14 35240 PPM HO ' 1069 00 13485 OO0
N AVERAGE OF OYOLES 6% 02845 PPM MG 1428 €0 {8587 008 R
: ; WEIGHTED SUM 33648 PPM HG  lé42 GO 10¢52 022
.+ weTeds ,
N
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FIGURE 2

, . FORD FAIRLANE STWGN
K "XPERIMENTAL 'POLLUTION MASTER EVALUATION ~

780408

SuM . CYCLES 1=4 ’ ... CYCLES &=7
359.0629 . 6214 ° f4.@B48 .. 379.2561 *. oﬁ?‘ﬁ' 144 61
0 oral witanteD 80N - gigyaddy ¢ CadrR 141497
HO . 08,  .Co2. FACTOR WHC. WO
804s1: 093 183.21 Le04 9¢4  +04
87848 1579 13,08 140Q%- 66148 A8
27644 2439 13434 “+95 <} I8} 217
8718 4Avd9 11927 <93 160 w27
26248 {480 13.21. 1.00 RETE) « Q9
222.2 ¢34 !3355 108 10941 o1
B619s7 2402 9417 1é§7 "898 0%
TOTAL CYCLE 1 338,44 PPM" 'HC 1434.00'13.560 002
218+ 14 48 12413 1419 "$0.9° “eB2 " °°
186+ o829 12415 1421 5447 08
1498 o35 12403 1428 g{s7 v 02
82247 82.. 10482 1e24 63.4Q v0é
24745 26 13413 1+12 1349 +01
184¢4 519 12480 f420 844 +10
238143 1408 9419 188 8847 +04
TOTAL OYCLE 8 .337:.4 PPM HC 43500 14486 C5
87941 o329 11e93° 183 f4. 4 Y+ [- S )
206 1 28 12455 1dV7 58s8 Q8
14945 +18 12406 1+83 216 2 03
. 184443 «50 10429 f+80 10044 204
{8140 434 13400 §412 “10.2 + 02
{4446 21 12458 48 . 714 1K
2342,5 . 877 '8e66 1438 94s88 v 03
TOTAL'CYOLE 3 3775 PBM HC 432 00 14e56 CG2
3670 489 L1460 1486 ° 945 Ss02 T
Q87.2 B 2487 417 8448 +08
1564 +§8 128418 1482 28¢4 403
127143 84 10.32 430 !02:7 204
19840 488 13400 1413 i{s@  +08
64,2 30 !3630 §¢2Q 89:% Wil
824848 .78 'B4%8 1438 910 408
TOTAL'OYOLE .4 .401¢2 PEN HC +8f 00 14458 CO2
34648 o8 11440 1427 “fgsB td01: T
21441 28 §2480 - 1418 61¢8 Nk
STIEY o6 18,80 1¢8) 80:8 02
116346 a2 10425 1408 95+2 08
2434 6 87 12478 - f¢18 - 1440 02
1858  o}% !3130 1420 748 09
2185,3 ,¢88 8476 1439 9369 w03
TOTAL ' GYOLE 3722 PBM° HC .849°CO !foé! ¢ae
8984 ' o83 11484° 1424 ' 1544 01"
1%} 23 12447 {eig 8245 . ¢07
- 1548 37 12480 §+20 884y 02
!aalis vdl 10435 02 991 003
184¢)  oB4 2498 1414 1046 0}
138:3 18 (8030 1680 Q66 <10
218500 ,¢88 ‘8466 f44) 89¢3 403 -
~ TOTAL OYCLE 7. J86e4 PPN "HG t?@fﬂﬂ léo‘! gae
AVERAGE OF OYOLES 1+4° 363:1°'PPM HB'' “488° GO 144828 (02
AJERAGE OF CYCLES Ge @790’3 PPM NO g8 €O M"-'él GPQ
W EIGHTED SUM s q13ﬂ6 PPM HG ' ﬁaﬂ ' qa"ggqqg "qag

) a \Ao.
3783 MiLgs 35008

——— - —
-

e e

- ma— v




© o e§TOPW
- f B
+ N £ PRI

i

@a1451 020669
E "RPERIMENTAL 'BASELINE THd WITH 0UT DEVICE

e e =y

ik GBI

FIGURE 3

FORD FAIRLANE STWGN

720408

37195 MILES 35004

sSuM OYOLES 14 - CYCLES 6=7
32702891 . 106108 ° 1343306 297.4538  1.1%781
TOTAL: HEIGH’ED SUM’ 207.8962° *T 7143285 §°% "7 18
HC Ca cog FAGTOR WHC Weo
30+ 7 63 1456 ' 6eB4 Bel s 18
372,28 3437 12.28 +96 814 s 29
30649 3481 (2430 + 98 Q3e 42
91Q0+s1 94083 86l «8a 4848 ¢ db
279¢4 5483 11411 «39 1244 26
25847 o78 13483 1405 12344 ¢ 3%
35891 5¢33 "7.83. 498 10141 15
TOTAL CYCLE 1 .413+:1 PPM HC 2.43°C0 12.28 Go2
4] 640 6e51 10069 87 15.8 “ed4
87741 95 1191 1417 7849 27
229.2 16 12450 1449 38413 s02
4035 S5¢81 10485 491 28.8 ¢ 32
2750 2448 13,32 99 181 «i2
16642 27 11689 1483 93s4 IS :
19570 4479 9469 $96 S4¢4 oi8
1TAL CYCLE 2 309.7 PPM  HO 1.25°C3 13.70 CA2
3670 6405 11404 88  "13.5 | .82
24144 84 18432 1¢14 671 +28
17244 Ji8 12462 1df7 0 2348 02
38949 481 11e1) w23 2B44A +28
261.8. 2.88 13419 *94 1243 313
§56e4 «30 |9030 il‘g B84s7 . +16
B029s4 4i58 9484 298 5746 ' 13
TOTAL CYCLE 3 QBIOA PPM. HC 1.18 €9 13«77 002
3Bte8 6016 10:98 .« 828 "$440 +23
- 830+2 o74 18423 ,lilér 8540 21
1698 18 12483 11D 8340 °02
45469 4475 11400 ‘e 94 24i 4 28
261¢8 8447 (3434 +938 1264 ol2
1672 29 !3‘33, {420 21,8 b
209343 Ad61 9443 98 59+6 o183
TOTAL OYOLE 4 29145 PPM HC 114 €O 13+81 cos
359:5 . 6421 107 89 “18.2 «23°
2a9+2 80 J2s28 1418 4¢1 423
1573 37 18s75 1416 B¢ s 08
83448 4¢59 10489 il Bieb 2%
R4a5:5 3489 2480 93 18s4 +15
1 702 e@9 . 18415 - 1421 9844 v 15
2108¢5 4439 ‘9426 .0} 6143 o138
TOTAL OYCLE 6 B96e6 PPH 'HG 1418 CO 13476 G2
8711 6019 10:89 « 88 {867 o283
8485 <74 {2492 1415 8846 21
1678 ei8 12475 16 2849 + 02
409.7 4¢58 11408 ‘494 839 27
238¢qa 2481 13408 »95 1143 18
j 9042 ¢30 18406 121 9440 16
218543 4630 %26 l 0f 6349 oi3.
TOTAL CYOCLE 7 298-4 PPM “HO 1.16 GO 13479 0082
AVERAGE OF CYOLES 1=d 308i9°PAM HO ' 1488 GO 13.89
AVERAGE OF CYOLES 557 997l5 BPM HC  1e17 00 13477
' WESGHTED 8UM 30647 PPM HOC !fao (v !@{Q?
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FIGURE 4 !
"851455 0807869 FORD FAIRLANE 720408
EXPERIMENTAL WITH QUT POLLUTION MASTER
 SUM CYCLES 1=4 OYCLES 6=7
37300747 . 146348 ° 13.4063 3382631 ° 1.2086 13
TOTAL “EIGHTED SuM’ 350*@@7@ ' !{3!95' i‘ﬂ
MG 6o . gag FACTOR WHC Wea
389.9 S¢16 1lsdd 90 148 «20
398.0 3408 1584588 26 -1-TR '
32665 3468 18480 ' 493 35¢7 .40
8471 8474 ‘0s0C 482 43.2 s 45
38547 5099 11480 89 7.1 23
2945 447 13£63 l306 14845 w23 ‘
3720¢6 5415 275 499 10740 15
TOTAL CYCLE 1t 482.,4 PPN HC 2.37 Co 12¢54 coe
48786 6401 11407 «G8 i8¢0 "+ 22
314.1 93 12.4% jsi2 85.8 . ¢85
209+ s19 13.86 f+i2 275 s 02
439. 4 5+81 10464 ‘90 gaJ 4 ¢ 38 '
3100 3+21 13,11 98 1442 15
21841 24 12420 o221 11986 13
2419,1 4474 9424 497 " 8842 o183
ToTAL CYOLE 2 3577 PPM HC 1.24 CO lSc?l ce2 ,
4884 7 6:08 11.04 »88 ‘1840 ‘b 88°
31642 184 12470 1+11 88+4 + 23
20241 s36 13411 i3 8649 02
3379 Bsdi f1420 o914 190 ' +29
282.2 3.%8 13406 «91 1269 1B
B2a5.8 28 18468 1616 11941 oi8
194749 , 4dbl "9469 97 5403 13
TOTAL CYCLE 8 3362 PPM HC Itlg ce lﬂt?& coe
451¢7 5:88 1118 «88 “18.7 Y1
316,82 95 {24640 IJII 89.4 o256
20241 o7 13424 isi2 8647 0 02
35%7.8 4,98 11418 -9! - 8845 - 28
891.4 3,08 $3.16 «93 135 Y
234.3 +30 18.42 1¢16 183417 vié
18884 4560 9477 " e97 5249 13
ToTAL CYCLE 4 341.4 PPM HC Ioﬁf Y 33075 502
398.2 572 11609 89 ‘1449 24
89144 102 12468 §¢30 1842 027
188. 14 o117 18419 1418 2447 ¢ 02
48947 4475 11418 92 2649 ‘27
265.8 3.02 13.19 93 1848 «14
229,82 v30 12470 1415 lﬁOfG 1)
2002,2 4637 9465 99 ‘872 s 12
TOTAL CYCLE & 334.6 PPM KO Ioef Co |3074 co8
48545 8429 11458 289 “f8s1 + 20
33044 j¢028 12488 1408 8744 JQ?
20861 ¢85 14¢74 1407 85¢9 + 08
40885 4¢74 11409 92 844 2%
- 248:8 2,98 18+24 98 1248 o )4
830.2 33 12.88 !ﬁld !1955 o
191800 4436 D75, “o98 5445 oi8
TOTAL CYOLE 7. 841.9 PPM HC 1,20 02 13.75 Q02
AVERAGE OF CYCLES 1=4 3719 PPM HEC ' 1490 CO 13:44 coa
AJERAGE OF CYCLES &% 3382 PPM HC {¢20 €0 13.98 col
WELGHTED SUM : 350.0 PPM HC !{3!_ cd !3{69 Uﬂg
© WSTOPN .

W,
37241 MILES 3500# |
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ERP@R!MENTAL WITH POLLUTEION MASTER

. BUM
33649456
TATAL
MC ce
347.8 488
37543  3.39
333:7 4.48
B29.2 Ted®
3%9.7 Ss44
305.8 + 78

277548 3497
TOTAL GYCLE |
C879.1 2482

23643 49
19740 20
256+ 17 3.51
242.:4 1¢89
201.0 223

2213.0 2.85
TeTAL CYCLE 2

24945 2444
228.8 ' 48
185.1 21
238+ 4 Be63
239.4 2.10
20641 W24

801143 2432
ToTAL GYCLE 3

2699 I-ss
284.6 268
19340 s17
2872 2¢"72
B44:4 2.20
B23.2 + 38

192949 2430
TOTAL CYCLE 4

B836:3 2468
232.3 13
1784 ) 23
30649 2e4%
208+ 1 8.27%
204. 1 31

19479 2416
TOTAL GYCOLE 6

D465 2499
2837.8 ¢ 70
19540 29
B62.8 2455
2814.2 1666
8051 o3

20022 2.08
ToTAL GYOLE 7.

AVERAGE OF QYCLES 1e4
AVERAGE OF CYCLES 4«

WEIGHTED SUM

- #8TOP %

ICURE :

FARD FAIRLANE J 780408 37933 thﬂﬁ 3503‘
CYCLES §=4 CYCLES &7
1.2980 1335453 - 293+, 7985 +8306 ldtl‘?l
WE!GH?Eﬁ SUM 308.9000 ' {9948‘ l3l9533
.Co2 FAGTOR WHC Woo
16.98 +95 13.8 19
18418 +96 SRBs3 s 80
1196 9] 359 A8 .

B¢ 57 X2 Q4646 ' 42
11.09 291 1643 25
j3.82 1.03 4340 s36
B+ 57 1406 830 ¢18 ,
4838.9 PPM HC 2.62 C3 12. 30 053 s
§14518 108 2.3 s 12 ' .
{3.62 fel14 8640 o 14
§3. 49 1510 25:6 ¢ 03
1151 ‘499 1847 21
18411 1.00 fast e 09
124867 1ed6 10643 vi2
9461 1469 “69s 8 + 09
307.8 PPM HO: +81 CO ldold co2 ,
1179 1005 10 ‘o1
jBe95 i 4248 13
13442 loiﬂ 24:0 + 03
12,01 1408 1840 ' o117
13,00 -1 149 s 10
§3.13 118 10541 s 18
.83 14182 6545 + 08
294.8 PPM HC +74 CO lﬁiae goe
11469 1405 11+9 oIl ¥ |
1343 1409 6765 ' 18 ' !
3448 1409 84,7 02
{1496 {01 443 o}
2480 1400 ig.2 o1l
latlé 1410 IIQ-I o i
92 fsi8 --TN 007
30505 PPM MO 83 00 14.12 coe
{139 1407 106 o {2
18413 1408 6148 !19 |
13.69 _1008 8246 v 03
{1.91 {4083 1946 sl 6
12465 ‘00! {105 el
13.32 l 10 102.8 15
9.814 14 64,8 +07?
£91.3 PPM MG +84 00 l‘ol‘ coe
11,88 §406 §0:9 o1l
1316 {.08 68417 018
1390 1406 2443 v04
11+98 j:02 16e 6 e} 6
2493 .01 f1ad «}0
{381 ieild |ﬁ3t5 ié6
975 fedb 671} 001
8963 PPM MO +82°C3 14443 Co@

8343 PBM HG ' 1485 CO 13469
89348 PPM HC ¢88 00 lasi@ Qo2
30840 PPM HO 98 00 1349
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FIGURE 6

FBRD FATRLANE 130408

EXPBR!HENTAL WITH POLLUTION MASTER

1aTAL GYOLE 9

AVERAGE OF CYCLES 1e4
AVERAGE OF GYOLES e
_ WETGHTED SUM

wSTOP #

+ 80 C2 14435 CO2
2930 PPM HG 1410
280+.9 PPM HG 151
2851 PPM HO ¢ 76

B874.6 PPM HC

W,
31532 MILES 35004

CYCLES &=7

SUM . GYCLES 14
294.1678 11601 1367980 280 7896 . 25706 143755
TOTAL WEIGHTED SUM 285.4720 Q7?69 lﬂo‘?la
HC . (¢a cae FAGTER WHC WCd
293:5 3.106 12.25 +98 120 13
J28s6 283 12437 ° 499 7914 + 68
2954+ 4 437 11498 +92 3240 s 4l
- Bl 6e686 10419 +88 1541 + 36
w3813 480 11:60 s 4.7 |/ 482
BHE2+2 1412 13466 1028 13043 oS8
1690.8 4446 9.98 +97 47: 6 13 -
TOTAL CYCLE 1 330.9 PPM MHC 2451 0O 18444 OB
- 2154 2451 12440 1401 9s i s 1!
208.1 «56 13413 110 55+ 86 o158
1724} «19 13.580 1410 22.3 » 02
2333 2:72 11.98 1.01 1446 o1
189.0 B2 13442 1.02 947 s06
17142 «20 12,60 fei? 94.8 !
20803 Be39 9:.964 leit 64.8 + 08 ‘
T@TAl, CYCLE 2 267:3 PPM KRG +«70 U@ 14.36 Cd2
293.5 2:87 12.10 {404 129 10
220.1 45 12470 is14 61,3 13
18144 o113 124568 1617 21.0 208
398:28 1497 11493 1408 26.2 + 13
18441 {421 (3442 {03 9s 4 006
i81.1. 19 12478 1e16 953  + 10
192049 2,15 9.83 feld 6346 o 07
TITAL CYOLE 3 2B9«6 PPM HC +61 CO 14434 COR
B81s6 2437 12.23 {1+04 i11:0 2 09
208.1. 48 18.88 1+82 57:0 13
15144 o7 12472 1416 80.8 o 02
46%: 4 1497 114719 1:01 30.8 13
1854} j+08B 13437 1e04 - Deé o056
18041 +18 18478 1elé 94: 8 l0
18048 197 10404 1418 9949 « 07
TOTAL CYCLE 4 884s) PPM HC 4«60 03 14435 033
224.2 1e91 12406 107 1061 009
199.0 sd44 (2.8 §+13 556 1 )8
14346 «j3 12683 " 1al6 196 02
520,58 1e76 11469 1:09  35.8 o2
17241 92 13445 104 9.0 0%
17841 i 18478 is18 93+9 009
19180 1484 9298 1el6 64¢3 406
ToTAL, CYCLE 6 287.2 PPM HC 454 00 14440 002
2373 1693 12485 06 105 009
21és 1 sdd4 13413 110 983 e18
19644 o066 13406 014 209 + 02
317543 .84 1R2.08 1s06 2447 12
1672 1437 13400 1:04 Be 7 2 0%
18341 28 12488 1415 9944 ol
169940 1494 10423 1el4 5640 +06
63 1385 002
Cd 14.38 gae
C3 14019 CO2
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SEPERIMENTAL ¢ WEITH 3UT VEVICE )

S

327624657
£ITAL
40 G

3449 293
36949 Ael
3017 413
32143 Ted2
35344 He 32
B9 2 7%
24238 A48

T3TAL CYCLE 1

3358 de 38
277} 98
193408 17
23&.3 347
432.3 .73
84%e ) o21
280367 303

TATAL GYCLE 2

392+ 3 3:29
287 3 » 62
{791 15
85342 De 3
Bl4e 3 1e37%
8091 230
1034 2458

T3ITAL QYOLE 3

3132 D 9
L1y Py v OY
18141 o1 58
3131 Bedh
BR%42 {443
B4l W28

11694 3 #edd

TYTAL GYGI..‘B 4

199t 2.3
=2 N34, 3 27
163.72 S R+
34243 gsfa
Anste 1e6s
19260 oo
nO345e % A28
fIrnL GYQLE 6
way FAHe A BeDY
4360 53
LETY] i

NG PO T |

132613 X
4191 o2
REETK Vel

AL SYOLE

AERAGE I dYOLES e
AVSAABE 3N CYOLEY 6w

WL IED 9UY
Qﬁrﬂﬂ%

CYCLES =4
1¢82129
WS TAHTRD Suv

g32 FAGTIR
13s93 04
124778 + 75
{2442 s 91
10440 s 144
117 s 88
{3493 {032
9473 296
37069 AOM HO
124853 91
12.80 fs)0
13.89 1037
12475 § 94
13493 ' D6
18530 1s2)
17436 108

andeH PN HO

13408 o 92
12475 IFRE:!
13000 l1sl4d
18603 e 9Y
TR R 97
1240 el
1079 108

A0 PN HO

3221 + 73
l%-BS 1ot}
f3e24 RE:
{13.03 - 295
tA.29 495
§84 869 1ei7%
11402 o004
30841 PP HO
13dslh 97
18+ 69 1214
12675  1eld
[ Re%) .00
13845 29
12430 1:29
10e2% 1s09
3660 *0 HE
12462 FBE
12440 1l
1124145 teld
ELNE] 1eidd
f 3000 s
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FIGURE 7 ¥
720408 37633 MILLs 35004
CYCLES 6=7 3
352.3084 v 6303 1443135 -
34348685 8342 1401161 ;
4G s ;-
13¢5  o12
2469 s 66 3
323 o418 E
167 * 33 4
15-5 023 *;
13%. 8 » 35 ?
G7e 7 s 12 5
2e32 GP 12463 032 .
1249 el d 1 N
13+ % 25 B
2443 o Q2 1
13,2 . ¢ 30 -
1141 ¢« 03 A
{09.82 s i %
651 09 I
90 03 144006 G334 I -
18,4 o183 j
36 6 o1 ;
240 Q2
16077 o6 5
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1114 o 12 %i
B9e 8§ » 08 : -
273 G2 14.22 €02 5
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10367 o192
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12 G5 14423 0398 w
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e - FIORE 1A 20,
2=1447 020469 FORD FAIRLANE 120408 37060 MILE R 3800
EXPERIMENTAL: w/o mniv < - coT e
HE . 60 €32  FAGTOR WHC  Weo | |
% 473:9 9487 Bed7 1404  BOs7 443
A1 423¢4  4d31- 11447 (402 104¢9 1407
1 325.9 3498 18420 1400 38:3 447
2 69451 9435 "8479 1408 4349 59
A5 394s1 549 11460 699 945 26
E 308¢8  +B0 1369 1401 18949 (37
E 328827 6415 T4B1. 1400 9848 o8
I3 TOTAL OYCLE 1 .463:0 PPM, _HC 3,37 €0 12.32 Co2
A 4171 Sa84 11483 499 1w e84 |
; 283482 99 11491 1¢14 784¢8 +28
. 18761 «36 12437 1445 258 o2
; 44343 895 10427 1406 2940 439
A 404¢8  Bd64 13432 997  ladg  #13
¢ 19360 <31 11493 1518 1036 <17
4 BeB9s3 497 ‘8¢9 1402 775 (18
A TOTAL CYOLE 2 34644 PPM HC 1437 00 13i44 002
R . 44243 6456 10477 100 I8¢5 “e87°
o 29044 198 18442 1410 7767 26
b | 1930  «i8 12447 1412  88¢5  J02
k- 354¢5 5400 11407 604 B2J8  $32 | ‘
b B91e4 B465 13640 ‘496 1441 S1B
5_ 17048 ¢33 12437 1414 8g.2 17
S 825948 4470 ‘9428 1403 6745 14
TOTAL CYCLE 3° 3814.3 PPM, HC 132 €0 153:50 Co2
l 42404 6451 10686 499  F7e7 427
4 874,0  «9a 12450 1409 7341 W28
8 184e1 ¢ 419 12468 1+12 8443 + 08
b ‘4412 4.82 {1.00 104 2%.8 «31
- 287+3 2431 1847 ‘497 1359 i
% 188¢1 ¢35 12.37 1614 9704 417
4 220347 4470 1408 6845 o 14
| . TOTAL OYOLE 4 4al/e PPW MG 1.8 08 13:51 Co2
i 381e5 6030 10682 100} féeR o287
h 88042 1416 18445 £407  73é2  J80
i 17664 ¢85 13419 §407 2843 J08'
b 50647 4s91 10486 1405 388 v 38
o 278,0 2444 13432 498 184 #12
A 80841 ¢31 12488 1412 1049 J16
") 2093y3 4063 ‘9417 1605  6di0 414
a TOTAL OYOLE ¢ .308¢7 PPM MO 1484 08 1348 C02
. 39742 6006 11400 1600 “16e7 026
| 285:8 99 18478 1407  T4s6 426 )
4{ 1990 283 18642 1408  B4ds 403 A
i §18¢4 4488 11402 1408 332  3i 5
b 2711 3409 18408 497 135 oib 0o
A 208¢1  ¢39 {247 1di2 10665 420 | _ | . ri
48 RBO1¢6 4462 9418 1408 6748 X L) :
i TOTAL OYOLE 7  837:0 PPM MO 1434 00 13:46 C02 1
4 AVERAGE BF CYCLES }e4 361i4 PPM HO ' 1084 0D 13419 G2 |
b AVERAGE OF GYOLES &e 33{¢9 PPM HC 14834 €0 43+47 008 | -
’ WETGHTED SUM 34242 PPM HO j¢52 ©CO 1337 Co2 |
4 ~ AUTOMATIO  MASS EMISSIONS , o
. HO 8096 GRAMS PER MILE 00 0209 GRAMS PER MILE
3 wSTOP W




S ‘ . FIGURE 2A » |
. “gui4dG 08+05+89 FORD FAIRLANE 720408 37084 MILES 35000 | |
5 EXPERIMENTAL' W levi: < | a |
: HE Co. 602  FACTOR WHC. WD b
=S 204¢1 093 13.21 1:04 BeY 04 . ’
i a78:1 175 1308 1602 6941 <a3 .
: 8764 2439 13434 498 Aleg + 28

2771, 4449 11437 1404 179 ¢ 30

;. 862:8 §480 136210 {408 a2 09 .

2 282+ ‘¢34 18485 1404 105.0 v 36 |
1 261947 2408 9417 111 BAG6. 07 : %

TETAL GYCLE 1 .330e7 PAM""HC 1437 €8 '3.46 Co2 a
2i8s.1- d8 124183 1415 “1048 “o02 ’ {
18641 89 12415 fedé 5847 +08 '
149¢8 419 i2.03 18 208 o2
82367 - 82 0482 1420 6140 SO |
241¢$ 25 134183 fe07 133 +01 !

| 154s4 19 830 {18 8fd4 10
i 288163 1405 ‘9419, iecig  8i45  J04,

1 TOTAL CYCLE 2  320.9 PBM° HC 434 €3 1399 CB2

§ 2794 29 1193 1417 1347 "o 01 ’

B 206414 28 18455 §412 .. 5648 + 08
ﬁ 1498 <18 18406 1418 2048 408 ,
1 124663 50 10489 14282 9442 404 : g
; 1811 <34 13600 1408 . 98 <08 - L
% 14458  «B81 12455 1918 7408 Sl

. 83¢2,5 77 ‘8466 §485  BSSY7  J03

TOTAL CYOLE 3 .258.8 PPM .HC .3f 00 13.96 002 | '

-; 36700 o239 11e60 1e19  18:4 "¢l -

B! 2878 <87 12487 fdf2  B2e1  JO7
5 49654 418 12418 1617 B1de c02 S
k 1287163  +a4 10432 1622 98/0 408 . | )

1 19840  «28 13500 £409 1047 01

: 164¢2  +20 18430 1415 862 10 *
| 026848 .76 ‘8472 1486  BBJ6 403
| TOTAL OYOLE 4 3775 PPM MO <29 0O 13.95 002 .

346.2 o18 11460 1.20 £78  "e0i _ i

atael: 25 {2450 {413 5849 Nk . _ B

14166 16 {2420 fof7 1945 02 | ‘
. 118346 a8 10428 1424 8943 +03 | A

: 24344 W27 18478 1430 . 1344 s0J
| 135.8 ‘17 1ad30 1416 “Ned v 09

_ 2iB5,3 468  'Be76 1426 80«2 02

: TOTAL CYOLE 6 .35048 PPM . HC 426 00 13.99 002 ;
B 28958. 4 o83 11+84 1438 14s7 40} '

- B17¢): +@3 12647 Lel3 9949 408 |
‘ 1823  ¢17 12430 1Jf5  gid4  J02 |
¥ 122145 sdl 10485 1483 93¢8 +03
1 ‘18861 ¢4 12495 1409 1042 401 | | |
1 156¢3  ¢38 18430 1418 83¢2 409
{ Bi76¢) 487 ‘8461 1é28 810 408 - |
| TOTAL OYOLE 7. 36345 PPM HC 426 00 13.98 0o | .

3 AVERAGE OF OYCLES 1sd4  346¢f PPM HO'' +58° €0 13.84 002
; AVERAGE OF OYOLES &9 38669 PPM HO  ¢36 00 §3.98 (o2
E; WETGHTED SUM ‘ 383¢1 PPM HO  ¢37 00 1393 0od

AUTOMAT1C
HC

" wSTOPw
"o

) N By i
DR i
PRI LA LY A o e s
Thess g A AT A 0 ‘
N A S rt

MASS EMISSIGNS
4009 GRAMS PER MILE

_________

60 Be] GRAMS PER MILE
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ol A
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¢ U Be148] 0B-06e69
. EXPERIMENTAL ' w/b dvii «

HG Co
3047 + 683
37243 3437
30649 3.81
91041 9:03
279s1 . 5483
25847 78
356941 5.3
TOTAL CYOLE 1
416.0 §:%1
27741 ¢85
229.2 slé
4038 5447
275.0 B+48
16648 217
19870 4479
TOTAL CYCLE B
3670 6:05
8444 o84
{7241 18
38949 4481
féi1s8 24883
15844 30
202944 4458
TOTAL, CYCLE 3
38145 6e16
230.2 74
j6942 18
43449 475
gé61é8 2447
167.2 39
8093+3 4461
To7AL  CYCLE 4
. 35448 6+281
229.2 80
1578 17
53443 4 59
845.5 329
{70.2 -1
21025 4439
T97AL CYOLE 6
3741 beib
24545 + 16
1678 +18
4097 4468
238¢4 2481
17048 ' 30
218543 4430

TOTAL COYOLE 7,
AVERAGE OF CYOLES 1.4
AVERAGE OF GYOLES ée7
WETGHTED SUM

AUTOMATSC

MG 3:60 GBRAMS PER MILE
wSTOPwW
Y |

HASS EM21SS10NS |
© 60 8002 GRAMS PER MILE

PIGURE 3A

FGRD FAIRLANE 720408
Co2 FACTBR WHC Woo
154 759 .98 +20
18488 1+01 9147 +88
{2.30 {400 8.1 e 45
‘8e bl f«08 5840 58
11411 1+01 14+1 29
l 2+83 1+028 120.2 36
‘1. 88 ital 04,2 vié
43442 PPM "HC 2.87 G0 12:+60 Cﬁﬂ
- 10+ 69 1.G1 7+ 6 "o 88
fis01 jeld 3 «27
12450 i¢i3 30+ 6 02
1055 1+08 2642 + 37
R T "98 §3¢4 v 12
£11:89 1.19 8949 o ia
- Y- {402 580 2 14
3130 PPM HC 1434 GO 13449 a2
11.04 luaﬂ ‘1844 ‘e 25
12.32 o 86547 23
f2e42 fe fe 228 + 02
1411 fc°4 251 s 3
13.19 ‘49% 1247 14
!2330 1¢18 8148 v i6
9. 54 {408 6049 ia
284.4 BPM HC 1o 28 69 13057 caa
10.98 i.00 “féet - 426
12.28 1413 63.4 +20
j2+83 - 1481 2241 02
1100 f.05 29.5 s 31
{334 e98 12¢8 oi2
l@iaa 1446 879 15
"9¢483 1404 6249 v 14
2Y944.6 PPM HO I.QT (¢ 13058 co2
10. %% .08 “1542 2%
1228 412 6347 22
12475 fe12 2047 +02
{0.89 {405 34,9 v 30
{2+80 999 1244 vle
12418 1¢16 90.0 oi8
“9¢26 1406 64+ 4 i3
.GUOQ! PP HC loas ‘00 13095 cog
10.89 1.0} 1507 ‘286
j2.32 fe12 4649 21
12475 fofd 228+0 s 02
fis02 !JOS 2&¢7 030
13,03 +99 118 14
12,056 1e¢17 90+ 6 o6
‘9e26 405 6647 3!3
3005 PPM HGC . Ioﬂa 0o 13456 Co8Q
831¢6 PEM HC'* ‘1o b8’
30043 PPM HC f.24
ag!ﬁﬂ PPM HC !€39

o 7o TR
97198 wiLEs 3000 |

]
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PIOUKE WA 2o

TATAL CYCLE |}

48746 &Q1 11.07 299 203 “e28°
31441} 93 12447 1409 8347 +25
2091 19 13426 1407 £6.3 + 02
439414 5+81 10464 103 2848 e 31
31040 3,21 13411 Y1) 1449 {8
21841 24 1220 1415 11436 i3
241964 474 9424 {402 Mé5 o i4
TOTAL CYCLE 2 359:6 PPM . HC i 32 CO 13045
48847 6408 1lev ' 499 2004 ‘o256
316+2 +84 1270 1:08 83.1 +22
208+ 1 16 13011 .08 2548 02
3879 8+11 {1.20 .03 215 ¢33
28242 338 18406 " ¢96 1346 Y
225.2 28 18462 14118 11482 v14
194749 4461 9469 402 5801 Y

TOTAL CYCLE 3

468+ 6 PPM_HC

336.7 PPM HC

2457°C3 12: 71

1.26°00 13.50

8-1455 020769 FORD FAIRLANE 780408 37041 MILES 3b. ¥
N EXPER‘MENTAL W/ﬂ 0@._”1( ) . - . o
gt . HG . €@ .Co2 FROTOR  WHG Weo
-8 389,9 Se16 11444 100 164 20
392.0 3408 12:55 1400 8.9 ¢ 74
32645 3468 12450 499 38.0 o 44
B4741 8474 9400 1402 5343 ¢85
38547 5629 11460 . T499 1944 v26
89445 47 13463 1402 18740 v 22
3720¢6 5415 7078 1401 1094} o18

45147 5.88 11418 99 1848 Y1)
316:2 +95 18460 1408 - €344 +25
20241 - 17 13J24 1407 85485 02
39%.2 4498 11418 14083 8543 ¢ 32
29144 3,05 1316 ‘497 14ed 15
234,23 030 2462 141} 1‘3;7 {5
1885414 4460 971 1,08 “8642 o ia
ToTAL CYOLE 4 342.0 PPM HG 1:27 0O 13¢49
3982 872 11409 .01 169 ‘e84
291.4 1e02 12462 408 76417 27
18661 o317 13419 .08 2346 02
4694 % 415 11418 108 3060 ¢ 30
8658 3+02 {3.19 ‘397 1849 o185
289,82 +30° 18470 1¢l1 11545 15
2002.2 4437 9465 1004 "800 1 K
TOTAL CYCOLE 6 3357 PPM. HC 1.27 Q0 13056
48545 529 1158 b93 ‘204 | ‘888
33046 1402 12488 1406 856 4 26
205.1 25 18474 03 2449 03
485¢5 4Ad74 11439 1.082 R4e9 v 30
,B65¢8 Be98 18.24 91 128 ' 14
Y 280.2 233 12483 1410 11447 1)
. 191840 4486 ‘9418 .04 574 o183
il TOTAL CYOLE 7 34243 PPM  HC 1.25 00 13+50 002
| AVERAUE OF QYCLES 1e4 8%6s7 PPM HC ' 1461 Cd 13.29 a2
. AVERAGE OF GYOLES 6«7 339.0 PPM HO js2d €O 13480 coa
fg WEIEHTED SUM 353{3 PPM Hq !{33 o !3343 Gog
% : !
q. AUTOMAT LG MASS EMISSIONS |
i HG 4{03 GRAME PER MILE co 30!0 GRAMS PER MILE
‘ " wSTOPwW
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. FIGURE 5A 24. i
;oo 81458 08«08-69 FORD FAIRLANE 720408 37283 MILES 35000 } b
. EXPERIMENTAL WITH POLLUTION MASTER L . B | ¢
e HG co cag FACTOR ~ WHC weo | \ .
v 347.2 4483 10.98 1405 RLIT 21 o ' .
AT - 375.3 3439 12418 (402 93:0 84 L S
333¢7 4448 11496 1400 392 ¢ 53
. 829¢8 7449 '8¢57 1410  56¢4 51
x 38947 5444 11409 1402 1864 28
it 305.8 +78 13482 1:00 133u '+ 35
i 27758 3497 8487 1407 8663 «12
1f TATAL CYOLE 1| 447.3 PPM. HC 2.84 08 12460 Co2
oo 279:1 2.82 11,51 IUIO 2.9 "+ 13
b 23643 49 12482 {410 8347 v13
f 197.0 20 13445 1405 84:5 v 08 : :
256¢7 3s51 11451° 1407 170  «23 &
H 24244 1489 13411 {J01) {863 410 - 4 B
~ 0140 423 12+67 {411 10240 vi2 N
2213.0 2+85 946! 1408 6943 Q9 : T8
TOTAL CYOLE 8 3017 PPM HC +82 00 13.76 Co2 bR
249+5 2¢44 1.9 109 i1ied ‘o §1 i
22842 «48 12495 1408 8041 i3 i
. 18841 21 13442 1408 23:1 v03 : : 1
b . B3Be4 134483 12400 1407 1548 017 - | 1
o 8394  2+10 {3400 1401 18414 o1l | B
% 206.1 »84 134183 1408 10049 o §f s
01153 2438 9683 1410  64i2 <07 ' | n
K TOTAL CYCLE 3 287.6 PPM HC L +74 CO 13.82 Coa 5,
L 26949 2455 11469 1409 1204 “ef2
88466 468 18418 1605 85¢5 o171 ,
. 193¢0 17 13463 104 237 402 iR
,- 8742 2472 . 11496 $407  15¢1  ¢18 | o "
: B4444  2.20 12480 {02 i8¢5S vil A I
! B23:2 - 402°' 13436 1406 1078 15 .
S . 198949 BJ30 9492 1410 6167 407 :
| TOTAL CYOLE 4 29847 PPM HC 83 0O 13.76 CO2
: 23643 B.68 11439 o 18 F1ed  “oi3 I
K 232,3 273 13.13 1-05 598 oi9 é 3
: 178e4 . 483 18+69 {404 21.8 ¢Q3
y 30649 8447 11491 1408 2045 v 16 o
N 20861 2.27 18465 {04 1048 . 4iB .
1 804s1 431 13402 1J06 9843 oi5 3
) 194749 2446 "9¢81 fsi2 6340 207 &
|t TOTAL CYOLE 6 285i2 PPM' HC +84 CO 13,77 co2 . ’
-y 24605 2459 1168 14140 fled "ol g
h 8373 +70 1816 1408 8100 o i8
} 19540 089 13490 14028 2844 003 .
: - 262¢8 8455 11498 1407 174 17 :
R 281.2 ). 1496 12493 1/03 f143 [ v |
Ay 0541 . 31 183421 1407 9945 s15 -
gt - 8002:2 8408 9475 1442  6B4) ' X S
B TOTAL GYOLE 7. 28943 PPM' HO +82°C0 13478 008 N
o AVERAGE OF OYOLES 14 333.8 PPM HO ' 1081 G0 13:49  Co@ 1
C o AVERAGE OF GYCLES &7 2872 PPM HC '483 00 18477 Q02 b
; WEIGHTED SUM ‘ 3038 PPM HC 1400 C3 {3467 Co2 ol
o i
: AUTOMATIC  MASS EMISSIONS |
= L 3451 ' GRAMS PER MILE G0 2147 GRAMB PER MILE
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S | PIGURE 6 A | as,
. ‘Rel4ada 02=11-49 FORD FAIRLANG 120408 37532 MILES 35004 |
+ EXPERIMENTAL w p,0 ¢ e .

[ N

y | |
HC Co . coa FACTOR WHC wCo "
893.8 3410 12.25 1403 1247 13 "
308.8 2+83 12437 j«03 8242 o7
898,46 A+37 11.98 {400 3449 » 52
28771 6666 0419 1405 1840 s 43 |
38143 4«80 11480 j401 142 24 ' : |
£83.2 1412 13466 1,00 12839 ¢ 54 :
16908 A¢d& 9458 1403 ‘5046 18 _ ;
10TAL OYCLE 1+ 342.8 PPM HO 2063 co 12079 Coa
2151 2.851 12440 1.04 ‘Qed’ o i1 .
_ 208s 4 54 {3413 1406 5440 tl5 o ‘B
S W -1} 19 13450 .05 Bl.4 + 02 g
833.3 2472 11.98 1407 154 18 ‘ g o
189.0 122 183.42 1+02 1Y) 06 o E
1711428 20 18460 fs13 877 10 : 3
8080s3 2+3% 9496 109 6347 «08
‘ TOTAL CYCLE 2 261.2 PPM HC . +70 co 13037 cea
o 293:5 227 12410  1.0%7 {3.2 10 §
- 22041 o5 18470 1410 59.2 o2 %
| 15144 +13 12468 fel3 £0s1 02 i
398.2 16497 11493 1409 268 13 g ;
184¢1 1421 18442 1s08 9s4 v06 ]
1814 “+19 12.78 i+l ¢ied 10 i
1980+9 2419 '9.83 148 62482 o7
r TOTAL OYOLE 3 282.3 PPM HC +60 G2 13:89 coe
g 8516 2417 12.23 1.07 113 ‘» 10 R
: 20841 e48 12.88 1409 55.2 {3 ] B
2 15344, 17 184%8 1418 2040 02 ;1
—p 46504 1697 11479 1409 8315 413 : g& &
: - 185¢1 1408 13.87 §408 95 206 P
18041 i8 12478 feil 9140 209 B
T j804.8 1497 1004 fel2 58+ 9 06 i
TOTAL CYOLE 4 ‘87649 PPM HC 459 Cd §3.90 Coe :
. 224.2 1091 12406 1409 1043 209 : :
19940 vd4 18478 1410 5343 12 ‘ |
14346 +33 12483 TRE! 1848 + 08 =
82045 1676 11469 idl0 3548 18
17241 o928 18445 403 B8s9 3@5
1784} 17 12478 {411 90.0 +09 3
191240 1¢8a 9496 14l 241 006 ]
TATAL CYCLE & 27941 PPM’ HC O54 0 13.93 €02 D
837:.3 193 1825 1408 1077 L) |
-IN-TY! sd4 13413 14017 5643 018 i
15644 16 13406 1409 204 02 i
3750 fe4 12408 1.08 25.2 012
1672 1487 13400 §405 B8¢7 207 o
18341 v82 12+88 1410 91 é ol | !
169940 1094 10688 14 11 5448 v08 | ' |

TOTAL CYCLE 7 B67+4 PPM 'HO 59 0O 13.98 C2a

: AVERAGE OF OYOLES §e4 29048 PPM HG ' le14 00 13.61 CO2 .

: AVERAGE OF OYOLES &7 373.2 PPM HO '¢86 08 13.s92 008 1
: WELGHTED SUM @79.e PPM HG  ¢77 C0 lasee  coe
5 AUTOMATIC  MASS EMISSIONS

% HG 3483 GRAMS PER MILE 00 166 GRAMS PER MILE
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- 19844}

- Qu}475 02=]14=69
EXPERIMENTAL W/@ DEVICE

HG Co.
341.0 2.98
369.0 2.8}

30147 4413
3213 7432
3%3+ 4 9532
299:7 78
2428, 5 4442

TATAL CYCLE 1

3358 34 58
2771 P-1]
19340 ol
23243 3647

232.3 172
200.0 21
2803+7 3403
TOTAL CYCLE &

399¢3 389
2873 v &2
1781 15
2B3+2 2463

23663 1437
20941 ‘e282
2458
TOTAL CYCLE.3

3'73.2 Be94
280.2 ¢ 49
181+1: 5]
31344 Bedb
288.,2 1443

20441 ‘982
176948 2441
TOTAL OYCLE 4

8997 Be37
23603 v4"
163.2 18-
5834943 2414
208+ ) 1,36
19840 o19
208648 B.22

ToTAL CYCLE 6
-B4848 2405

43640 ‘453
19440 - J16
42048 B.08
23248 127
219+ 28
§1849.,8 2.2%7

TOTAL OYOLE 7
AVERAGE OF CYOL

AVERAGE OF CYCLES 6*?

WESGHTED SUM

AUTOMAT IO

HG 3¢88 GRAMS PER MILE co
" STOP W

Mei) -

T T L Y L T AT, TR NPTt PRI . o L

FIGURE 7A 2.
FORD FAIRLANE 720408 37638 MILES 3500 [g
gag  FAGTOR WG WoO i
12.98 . 098 14, o) iy
12478 1s00  89.7 <88 H £ W OFFIGIAL /it d

{8442 498  34¢8  s48
{0640 1401 200  s4é
1677  ¢98 1743 26
13:98  +99 13458 <38
973 1400 7041 413
380e5 PPM. HC 2.48°C0 12485 0d2

12.88 .96 {366 o5 .
12480 1407 2.2 25 '
{3+88 j.02 233 " +02
12478 oyl 142 21 *
3493 +96 1.2 +08
1230 1+15 ,1040 o1
10636. 1402 "65,0 09
304.1 PPM. HC +91 CO 13.72 Cag

13.08° 96 16:0 ‘o183
12478 1408 7640 17

13400 liO? g3:.0 402
{293 {4Q0 1745 o 16 v
14415 496 f1.4 JO?_ ' i
§2+60 ITRE:] 10647 o1l ’
{1073 {02 "5849 08 :
309¢4 PPM HC +73 CO 13-80 002 , . ‘
1321 96 151 o f2 !
i2+85 1407 7344 013
13.24 1407 2249 . 402 | :
1308 ‘099 1942 15 !&
14429 295 10+6 + 07
2460 isi2 10451 ol
llqOE - 1408 "88+ 8 07
‘89840 PPM HC 472 0O 13.52 ¢o2
{3418 99 I2ed4  “410 \
j2.60 fall 63+ 9 i3 !
12475 jef2 81+8 V02
{2470 j+02 22,2 sid :
{388 ‘498 1042 407 {
{2430 1415 30346 v 10
10427 407 "6346 207
85%7.4 PPM HC +61 OO0 13.87 Co2
{8564 {460 355 “e09
jaed0 1410 1744 14
12,85 {10 2549 008
{18475 1408 26s 6 13
{83490 “93 11da »06 .
{34356 sid llao - sie !
‘OOSl f ‘06 ‘5740 207 :
33700 PPN HC 63 00 $8¢77 UBI . ‘o
ES' 1 - 323.0 PPM HC ' loﬂl CO 1855 co2
342.2 PPM HC v62 0O 33,882 co2
38355 PPM HC 093 6o la.?a o2

USRI AT St e
Lk ) g, ..,.. Nt e
"‘W

MASS EMISS2ONS |
1840 GRAMS PER MILE
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" UNITED STATES GOVERNMENT DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

. M Tan dum PUBLIC HEALTH SERVICE

TO !, Koeeh DATE: May B, 1968

, Throughs D. Hollabaugh PV tve

FROM ¢ P, T4 Willhite

;. suBjecT: Rantueky v.nuh-u: Pollution Test,
"1”' : A test vehicle vas deltvaréd by Mr. David A. Gravely of the Kentucky
k- | | Adr Pollution Oontrel Commission on April 25, 1968, for testiug by
b , the USPHS laboracories.

| Test Vehicle information:
. o Year and Make: 1966 Pord

3 Displacement: 390 ocubie inches

, Transnission: Autenatic

Lisense: Kentucky K16-661

Odometer Mileaget 53,56k miles

i , :

| The test procedure followed was the standard T-mode exhaust euission
procedure with two exceptions]

1. Sinece the vehicle was hot when delivered, no cold starts veve
| I obtaiuned. |

e : 8, Mass emissions were obtained concurrently with Scotc Care

AN enissionss

A fo properly precendition the test vehicle several cycles were run

| utdldetng Tndolone test fuels After the vehicle had equilibrated,

# endssion measurenents were obtained. The vehicle was baselined with
4 7 the device at tho start and end of the test seriesy When the device
: was pomoved the POV valve was replacad and the exhaust wanifold inlets
vere plugged.

1 Table 1 indicates the level of euissions of the test vehicle with and
: - without the device. From this cable it is evident that there is an

4 ' snieanuent oecurring when using the device. 7This enleanment does not
; N ORI, o ', ‘o7 NIPUETION TAOGRAM,

1:‘ 7 =’ . :




bring the car within the present level set for emissions but 3t does reduce
3 the quantities of hydrocarbon and CO in the exhaust, However, this reduction
3 in emissions is miver in respect to the initial high level of emissions.

. Davice in Ouestiofn | i

Figures 1 and 2 represent the device in question as {nterpreted by the i
a4 weiter from discussions with Mr. Oravely. No physical exaumination of the
~Y device was made dua te the short testing cchedule, The device is balieved
. to have come from the Automotive Pollution Control Corporation.

e T T T i -

Pigure 1 represents the attachment wade to aach exhaust wanifold. Figure
2 O represents the device imserted in the line from the crankcass to the
4 | {ntake manifold instead of the POV valve.

-
. e rat s e w——— .

Ao gelatad to the writer the device functions as followat

3 1. Refer to Figure 1 » during various wodes of the cycle air is drawn into o
4 the exhaust manifold for further combustion (after burning). . R

e 2., fefar to Figure 2 « during all wodes of the cycle this device is open for |
ke | ' the passage of crankcase vapors to the iutake wanifolds These vapors g
b page through the venturies ani impact on the offset venturies which !
3 causes a further atomization of the vapors for better combustion. : |
R - |
b  Wedvars note = Since this pamsage is open to the atmosphere :
1 (through the breather eap) during all modes of the oycle, part or all
k| of the enleanment may be accounted for through the addition of air to
. the intake manifold frea this line, ‘ o

N .
A SuTmaEy
ﬁ . Yhe use of the. device on the test vehicle did reduce enissionus However,
R this reduction was so mino that the device could hardly be desmed successful
# as an ai¥ poilution control device for this vehicle, |

B %1 . (:;;;Lx*“QI‘:;,.u;:>ulﬂuzﬁl:ef:

i | P, T Willhite
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Table 1
Exhavst Emisstions
| e — - Average Values~ s 4
HC(NDIRCg) | co co,, NO, -'\ir/?'uel

ppaly gu/aile % gm/mi 1e % gn/mile ga/aile  Ratio
= S Without Device (6 Cycles) e mmomin i

h38 hab3 poU 6L.6h 12,02 U475.83 4,07 13. 16
oo i S5 mmees With Device (12 ecycles)

b1d L.02 2,32 51.93 12,65 509.99 1432 13478

DifLerence s
40.63%  +3h.16¢ 025

-0 062“

‘12071*

31.17 16.7 9:0 6.7 .6

egeatistically significant at the 95% level.

+0.,62%
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EXMAUST MANIFOLD

EIGURE |
INTERPRETED VIEW
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