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ABSTRACT

This report describes the results of an exhaust emission testing program
in which twenty-seven vehicles received prescribed sequences of testing,
corrective maintenance, and retesting at different time intervals. The
-purpose of this program was to study the effects of age and mileage on
emission levels, control system durability and ultimate restorability.
The vehicles involved were twenty-one 1976 and six 1977 model year
vehicles manufactured by Chrysler, Ford and General Motors. Fourteen
vehicles received one retesting sequence approximately one year after
the original test sequence. Thirteen vehicles received two retesting
sequences at time intervals of approximately twelve months and eighteen
months after the original tests. Each test point in the sequences
consisted of a 1975 FTP, Highway Fuel Economy Test and three short cycle
tests (Federal Three-Mode, Two-Speed Idle and Federal Short Cycle).
Representatives of the three automobile manufacturers assisted in the
inspection and maintenance activities.

The results show a deterioration in the average emission levels of the
retested vehicles in their "as-received" condition. These levels were
reduced to close to the original lowest levels achieved through restora-
tive maintenance. As the mileage increased on these vehicles, the
average emission levels of the "tuned-up" vehicles was slightly greater
for HC and CO, and slightly lower for NOx.



Background

During the period of September 1976 to August 1977, a prescribed sequence
of emission and fuel economy tests and corrective maintenance were
performed on one-hundred 1975 and 1976 and thirty 1977 model year
passenger cars in Detroit (Reference 1). The purpose of these two
programs was to investigate the effects of various types of emission
control malperformance on exhaust emissions and fuel economy. This type
of effort is known as "Restorative Maintenance Evaluation'. Twenty-one
of the 1976 model year vehicles were procured and retested after approx-
imately one year of in-use service. The testing sequence used in the
original program was again employed. This retesting allowed the collec-
tion of data on vehicles with thorough inspection histories. After
approximately six more months of in-use service, thirteen of these
twenty-one 1976 model year vehicles again underwent retesting using the
testing sequence from the original program. During this same period,
six 1977 model year vehicles were retested for the first time after
approximately one year of in-use service. There were three basic pur-
poses behind these retesting efforts:

1. To determine the extent and nature of modifications which occurred

to the vehicles since they were inspected and tested in the previ-
ous program(s).

2. To examine the effects of vehicle deterioration on exhaust emis-
sions and fuel economy.

3. To evaluate vehicle restorability in terms of the baseline emission
data established in the previous testing.

Vehicle Acquisition

Of the one hundred 1975 and 1976 model year vehicles tested in the
original program, 73 were available for testing. The remainder were
lost due to the following reasons:

1. Owner could not be found (3 vehicles)
2. Car sold, wrecked or repossessed (14 vehicles)
3. Owner declined to participate (6 vehicles)
4. Owner was not sure at the time (4 vehicles)

Of the 73 willing owners, six Chryslers were disqualified because they
had undergone major powertrain work or had received extensive damage.
From the remaining 67, seven cars of each manufacturer were selected and
tested. These vehicles averaged 28,600 miles, an average of 18,000
miles greater than when they were tested originally. More procurement
problems were encountered in obtaining 15 of these 21 1976 vehicles for
the second retest approximately 6 months later. Although 5 Fords and 5
Chryslers were obtained, only 3 1976 GM cars could be reprocured. Of
the previous seven, two were disqualified for mechanical reasons. One
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of the owners could not be contacted and another did not wish to have
his car tested. Thus, a total of only 13 1976 vehicles underwent the
second retest.

Of the 30 1977 model year vehicles originally tested, 9 were rejected as
candidates for retesting for the following reasons:

1. Vehicie had undergone major mechanical work which could possibly
affect emissions (6 vehicles)

2. Vehicle was sold (2 vehicles)

3. Owner was not sure at the time (1 vehicle)
From the remaining 21 vehicles, 6 were selected to undergo retests.
This total was comprised of 2 vehicles from each of the three manufac-
turers. Although those with the highest mileage were favored, the
subsample was generally chosen to represent the original fleet in terms

of average emission levels, make, model, engine size and state of tune.

Testing Procedures

All vehicles involved in the retesting underwent the first test sequence
in their "as-received" condition. The test sequence consisted of a 1975
FTP, a Highway Fuel Economy Test and three short cycles (Federal Three-
Mode, Federal Short Cycle, and Two-=Speed idle). The vehicles were then
examined for any maladjustments, disablements, or emission component
failures. The criteria for those determinations were the same as those
used in the original program. If a vehicle passed the Federal Standards
in its "as-received" condition and no maladjustments or disablements
were found, it was returned to the owner. If any maladjustments or
disablements were found, they were corrected and the vehicle received a
second test. For 1977 model year vehicles, all maladjustments, including
idle parameter adjustments were corrected in preparation for the second
test. The 1976 model year vehicles received correction of all maladjust-
ments except idle parameter adjustments which were not corrected until
before the third test. If a 1977 model year vehicle failed the second
test, it received a major tune-up plus the replacement of any defective
emission components and was then tested a third and final time. If a
1976 model year vehicle failed the second test and had idle parameter
maladjustments, it received correction of these and was then tested a
third time. If it failed the second test and had no idle maladjustments,
or failed the third test, it received a major tune-up plus the replace-
ment of any defective emission components before undergoing the fourth
and final test. A flow chart which graphically demonstrates this
procedure is attached as Figure 1.

Inspection Results

Three of the twenty-one 1976 model year vehicles involved in the first
retest were not able to pass Federal standards as a result of all mainte-
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nance steps of the original test sequence. Each of these again failed
when returned for the second retest. Of the remaining eighteen vehicles,
half failed their "as received" test in the first retest. Of these nine
vehicles, eight had received emission-related maintenance, primarily
performed by the vehicle owner, and all eight exhibited some form of
maladjustment or disablement action. Of the nine vehicles which passed
the initial retest, only two were found with maladjustments or disable-
ments. In both cases, the ignition timing had been retarded beyond our

2 degree tolerance. Although six of the vehicles which passed had
received emission-related maintenance, only one had maintenance performed
by the owner. The inspections performed at the first retest revealed a
high level of defective parts. The temperature sensor for the heated
air inlet door on four Chrysler vehicles was the most prevalent defect
although two choke timer switches were also replaced. The choke pull-
off was inoperative on two Fords and a Pontiac vehicle was found to have
a broken EGR exhaust gas backpressure transducer.

Of the thirteen 1976 model year vehicles which were retested a second
time, four had received maladjustments since the first retest. Of these
four vehicles, two had only timing maladjusted, one had timing and idle
mixture maladjustments, and one had a choke maladjustment. According to
the owner questionnaire of these four vehicles, two claimed no mainte-
nance was performed since the first test and two had "tune-ups', one
performed by the owner and one performed by an independent garage. Two
of these four vehicles had received maladjustments between the original
test and the first retest. The emission component inspection revealed
one Ford vehicle with a defective choke pull-off which had been replaced
in the first retest, one defective choke timer on a Chrysler vehicle
which was operating properly in the first retest, one inoperative
backpressure transducer on a Ford, and one GM vehicle with a leaky
vacuum break diaphragm.

Only two of the six 1977 model year vehicles exhibited maladjustments;
one idle mixture maladjustment and one choke maladjustment. According
to the owners questionnaire, neither vehicle had received maintenance
since the original testing. Two of the vehicles had defective heated
air door sensors and one had a leaky EGR valve diaphragm.

Test Results

Table 1 displays the average emission results of the entire one hundred
1975/1976 model year fleet and the thirty 1977 model year fleet in the
original test. Attached as Figure 2 are the average emission levels of
the twenty-one retested vehicles for both the original test and the
retest. Although most of these vehicles had passed the halfway point in
their "useful life", these results indicate that original ultimate
emission levels were approached by only a correction of maladjustments
and disablements. When comparing the retest results with those of the
original test, there has clearly been a great deal of degradation, even
to the point of being worse than when first tested. Moreover, one of
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the vehicles had such high HC values before tuneup that the results
without this vehicle have been indicated in the HC bar charts. The
unusually high results presented in the CO charts are due to a vehicle
that was included in the sample because of its high mileage since the
original test. It is not truly representative of that manufacturer's
portion of the fleet since it was his only vehicle at the Detroit site
in the original testing that was ultimately unable to pass. Although
this vehicle never met its CO standard, the CO emissions were reduced
from 47 gm/mile to 27 gm/mile when a special test was conducted with a
new carburetor. The bar charts graphically demonstrate the improvement
in the average emission levels of these twenty-one vehicles following
corrective actions and a major tune-up. The average HC of all twenty-
one vehicles increased 272% between the original test and the retest.
The average CO increased 1667 and the average NOx increased 17%.
Approximately six months after these vehicles were retested, thirteen of
the twenty-one were procured to undergo a second retest. Their emission
history from the original test through the second retest is shown in
Figure 3. Again, the unusual results in the HC chart are due to the
same vehicle which was retested earlier and cleaned up dramatically with
a tuneup. There seems to be a sparkplug fouling problem with this
vehicle. A possible cause may be a bent distributor shaft as suggested
by variance which was found in the air gap between the armature and the
magnetic pickup in the distributor. Unfortunately, the owner wanted his
car back before it could be examined further. Another problem was found
with a vehicle which never met NOx standards even though it has been in
three Restorative Maintenance programs. In an attempt to determine the
cause of this problem, the EGR valve was removed and released to the
manufacturer who performed flow checks on it. These tests showed that
its flow characteristics were within specifications. The timing advance
mechanisms were also within specifications. The NOx emission level was
never reduced enough to meet standards which made this the only 1976
model Ford vehicle to ultimately fail its Standards. The bar charts in
Figure 3 demonstrate the 'sawtooth effect" of the average emissions of
the thirteen vehicles which have now been in three Restorative Mainte-
nance programs. Between the first and second retest, the average HC and
CO emissions increased 285% and 1217%, respectively. The NOx emissions
showed a decrease of 107%.

Figure 4 shows the average emission levels of each pollutant in the
original and the retest sequences for the retested 1977 model year
vehicles. These vehicles fared slightly better than the 1976 models
with increases of 113% and 1517% for HC and CO respectively. The NOx
emission showed a decrease of 13%. Although average HC and CO both
increased, only CO was above Federal Standards when the vehicles were
tested in "as-received" condition. Only two of the 1977 model year
vehicles exhibited maladjustments or disablements and this could account
for the difference in comparison with the 1976 model year vehicles.
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Attached as Figure 5 are charts showing the percentage of each fleet
that met Federal Standards after each test sequence in both the original
test and the retests. The "sawtooth' effect is again evident in these
charts. Of special consideration are the low percentages of passing
vehicles in the "as received" condition in the retests since these low
percentages are from groups of vehicles which were showing much higher
passing percentages approximately 6~12 months prior to retesting.
Average emissions of vehicles from both model years were reduced with
correction of maladjustments, disablements, and a major tune-up. As a
general observation, there was little, if any, change in average fuel
economy on the vehicles in the "final test" condition. Test results on
individual vehicles are attached as an appendix.

Conclusions

Relative to the useful life of a vehicle and the time between scheduled
maintenance actions, these vehicles show a relatively rapid deteriora-
tion in exhaust emission levels. Most of this deterioration seems to be
caused by the following reasons, ranked in order of descending signifi-
cance:

1. Maladjustments and/or disablements which have occurred to the
subject vehicles in relatively short time intervals. The malad-
justment having the most impact is overly rich idle mixture.

Timing and choke maladjustments can also produce significant
increases in emissions. The most common disablement which has been
found to cause the greatest increase in emission levels is plugged
or rerouted vacuum lines, particularly those in the EGR or air
injection systems.

2. Inadequate or improper maintenance. This area gains importance as
the mileage of the vehicle increases. Many of the defective parts
found were neither expensive nor difficult to replace, yet the
defective items remained within the emission control systems of the
vehicle. This is probably because neither driveability nor per-
formance were noticeably affected.

3. Actual general deterioration of the engine and the emission control
systems through accumulated mileage and time. This is shown by the
ultimate HC and CO levels in each of the test series. Although the
average values were brought down to acceptable levels, they were
never reduced to the final test averages of the preceding test
program(s).
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Restorative Maintenance Retesting
. Figure 1
Flow Diagram

- ' , VEHICLE ’ ‘
4 . ' . xg! OWNER - - —
:TEST ' _ .
n SR IR
1976 MODEL 1977
YEAR?

ANY MALADJUSTMENTS OR S ANY MALADJUSTMENTS OR

DISABLEMENTS? WES . YES DISABLEMENTS?
(INCLUDING IDLE
ADJUSTMENTS)

CORRECT ALL MA-
3| LADJUSTMENTS &
DISABLEMENTS.

JUSTMENTS/DIS-
ABLEMENTS (EXCEPT}
IDLE ADJUSTMENTS

ADJUST IDLE - : MAJOR TUNE-UP &
PARAMETERS . REPLACEMENT OF
DEFECTIVE PARTS.

REPLACEMENT OF
DEFECTIVE PARTS.

MAJOR TUNE-UP & ‘ _ . k )

Vehicle
Model Year Test# Maintenance pecformed prior to test
. 1977 1 None.
TEST 2 All maladjustments and disablementa
. 84 corrected including idle speed and
& \l ) j . : mixture.

3 Major tune-up and the replacement
of defective parts.

Vehicle
Model Year Tcst? Maintenance performed prior to test
1976 1 None.
2 Maladjustments and disablements corrected
except for tdle speed and idle mixture.
3 Idle speed and mixture adjusted to
manufacturer's specifications.
4 Major tune-up and the replacement of

defective parts. .



Restorativc Malntenancc Retestlng
. Table 1
Fleet Average Emissions of the
Entire Original Test Fleets

-

100 1975 & 1976 Model Year .30 1977 Model Year

Vehicles Tested in Detroit - ' Vehicles Tested in Detroit
From Sept.1976 to May 1977 - From May 1977 to Aug. 1977
i Average Odometer L - 8,676 miles = S . ' - ‘2,400 miles’

S ‘ - - Initial Final ' . Initial ° = Final
Average HC (gm/mi) ) oo 1320 .85 _ . 1.29 - .~ f7L
Average CO (gn/mi). . 19.14 - - 6,62 . 20030 9.90
Average NO,(gm/mi) ' 2.54 2,36 S L9  1.56
Average MPG on FTP w0 s T s T 13
Average MPG on HFET 2001 20,2 " | L 18.9 19,0
‘Percent Meeting Standards | . 50% - 87% K : L hhx L 80% .

o ~ L ' ' HC'. CO = NOyx B

Federal Standards:1975/76 L. 1531‘ 2'

5 1Y v s .
L1977 1.5 15 (‘}'all values are.in grams/mile

*

NOTE: These averages are from the entire original test fleets. It is from these fleets-
that the subJect vehicles were chosen for retesting. .

_8_
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Restorative Maintenance Retesting
: Figure 2
Fleet Average Emission Levels of
21 1976 Mcdel Year Vehicles in Detroit
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Restorative Maintenance Retesting

Figure 3

Fleet Average Emission Levels of
13 1976 Model Year Vehicles in Detroit.
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Restorative Maintenance Retesting
Figure 4
Fleet Average Zmission Levels of
6 1977 Model. Year Vehicles in Detroit
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Restorative Maintenance Retesting
Figure 5
_ Percentage of Vehicles
Passing Federal Standards
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RESTORATIVE MAINTEWANCE EVALUATIOR

SUMMARY OF TEST RESULTS
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;:Make _ij __ Model Pusler cm _ﬁi__ Trans A carv  |v  mertiawe. 3599
T ’ FTP (gm/mi) MI'G e ico T
: Test_ # _Date| uc CO__Noxe | FIP_WFET |(ppm) (%) Comments L ~
A n/z/ve .24) 12| 1.40) 2069 2135 deo | .5 <7
] ,.
S b —_—
| : . B
5 Ce Broken , Timin \v{\‘\'cr \ewm (5%1n :
_-_JIBO/M b 66| 2.96| 12.25] 26:51] 750 | 7.3 [ WK, vemy ceneed debiomes
212354 tb312.01| 1112652 700 | 7.3 Adgucted iy, teled <6 e
312)5 (195 10.3 {21 00| 24m) g5 | o [P Wewatie
4.2 LD 8.0 233 lb?‘iossa §S| . 0 Mader Tonewp, veplered WAD cenior.
| , : ;
R
A — S N N :
} ;
L N

Federal Standards HC CO
1975/76 1.5 15
1977/78 1.5 15

.-L'[_



RESTORATIVE MAIISKHANCE EVALUATION

e

, ' SUMMARY OF § BT RESULTS ‘
;Ve_hicle No. ' 632\ stte _ O 2 Vin HH Zq GbL B 2-7*8 17 Odometer-sz_@‘jé"g_‘.g’_ ; /1028
wke _ Plymarthn noser \olave! e _BIY  tems A cemp 2y mnersta we, 4000
! FTP (gm/mi) MG THC ico
Test. l} _Datej HMC €O ___NOxc FTP HFET | (ppm) ‘({)_ . Commem:?
[CAgs oK, AIR. HoRN | 3 - -
/ /03°76 2.-_?_“ 37"?' |72 | 1446120251 330 | 2.8 | cuore A_T.'smee.";;ﬁr:ﬁ:v: _
3 H17) 170 |7.6 | 1.65 | 1851|2035]#50 | .60 AbS. IOLE MIXTURE AND SPBBO
: ‘ i
4 W27l ).42i6.Y |1.8311557|202¢] 150 | .20 RiY T vimer %
: | i | s HA o DEFrcTVE )
? __/_-.i,../.‘?ff'_?ﬁ .38 ' H0.6|[.75° |13.92 | 19.5%| 20| 12 ELRCTRIC. CAOKE SUTen fEmAms o B8YOMD SPEs
o | |
3 Z U‘l ‘7 5 /H‘? 14.35119.25] 190 ol AbY 10LE MIRTUR(E AND SPEED
q' 2 378 2 O‘{' g Lf‘ i | 4% "3'C” Iq,zLi 12§ ‘ .03 2;&:&:““%(:5\3:}:?\(‘;\?‘\;;* Sﬁ\p'*bre‘mpewz\‘urc. Senser
. CAP> M 3SG—
/ 3/6‘73 231 9,5’ :/.6/ Arut] 1§.32 //0 F [[ c:mce :N—W"\ GLEAK ouT OF SEEC
|2z |90 100 g B s or (TS
T P e o P e e I .{.".ff_._.f?if?ff.f‘ | |
| 419-5741.76|5,98(1.39 |15 20.30350' 2| Wae Fore P
i[‘ederal Standards LC CO Hoxc :
1975/76 1.5 15 3.1 -,
1977/78 1.5 15 2.0 ;



RESTORATIVE MAIIANCE EVALUATION »
sumMARY OF QJT RESULTS .
[venicrtevo. 6326 sie @7 vin PHH/NGD 721! otonecer 33% | _gggt/?/.e.z&z
|
iMake __ LY Model _GRAN FURY ¢ . . 400 Trans A carb Hv  merctawr, 3 CoO
H FTP (gm/mi) MG e 160 - - o

"4 Test_f_Datel 1C co NOoxc | FTP HFET | (ppm) (%) Comments
3 cApavnssNGr

[ liopopg 1,771 38.1] 1,64 | 1085[12.27] #0 | 30 | Sncke W, wiveFermined brsken o +.ming eleven

2 1ofip | 175 3_2._7_‘? [-69)1).08| 18.13] 150 | |.65 | Replued clhoke hedev Yimer and tecomnacted

3100fip| 11w 12980 1. 6| 11.20] 1904 120 | 40| As. e e

/e 31541217 2.0 103415 0 was | 38 [T
2 b 15%632,37 |, 9 24411016 1b.0y 1b2g] 0g ADS TG

2 s 0 4195 a1y 20 |11 [P Teeove

S S

! ! P | ] i P MISNG
_!___.i.ﬁt??-?fﬁ 3578:3%8 12.35,0.19 | .8 200 | 1 T
. o, : |
1 4 |9-u7g 246 |15.08 "["7?{ Jo.0|1740| (18 | L5E|FRTTRESET T

" rideral Standards Hc co 10xc
1975/76 1.5 15 3.1
1977/78 1.5 15 = 2.0
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RESTORATIVE MAINTEHANCE EVALUATION
SUMMARY OF TEST RESULTS -

|venicte vo. 6239 site O7 vin _GWE2LL 1943306 °A°mete‘ ‘3‘9,62‘1/,./_1,#5_‘12_
Make _Fgrém Model (3 veweda ¢ . . 250 Trans =~ A Carb |§ Inertia We. Y000
j FIP (gn/mi) g Tic 1o
[resc g pace|ue__co__nose | T2 _ Wt |Gpe) (D) Gommente
! 'y ox
||/ 1o 67 121 | 197 1550\ 2181| 20 | ot |t °F
!
. Ce msesve
. 1_‘_/1'*174/0013 8 | 12 |15.93] 21, 30 | .0 | &dR verne Diaghream lealey =
| i | 3 i
; o
- T : - e —
. . N I B 1 _ I I
;
?Federal Standards HC CO Hoxc
: 15 3.1

: 1975/76 1.
! 1977/78 1.
; :

5
5 15 2.0
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e SN, e - RO PR )

“velcral Standards HC  CO 110xe
1975/76 1.5 15 3.1
1977/718 1.5 15 2.0

j ' RESTORATIVE MAINTEMANCE EVALUATION
SUMMARY OF TEST RESULTS :
vehicle No. 2%, site O vin GRLD WM 556D | odometer 2:\45_@_%_!!; 3%}
ke ___E‘;'_é ~_ Model LTD CIp . . 35' Trans A Carb 2.v Inertia thfgo_____
i FTP (gn/wi) NIG Tic 160 .
{Test_#f_Date) MC CO___ NOxc | FTP _ HFET [(ppm) (%) Comments
. } _ _ t Ceps PTITY w~twum \tne Ko Q.'\‘- Q\.\mv \y puss dzsgoyo»,; e, ‘
' -) ] 2.58) 51.\| 1811296 18,42 2%0 | 2.7 | BeR Bk pressore Yvewsdocer prokew
2 :"— l.é-? Zﬁ.\-‘ S.‘{’c ‘3““-\ |8 .G‘i '70 2. 2_ N&Luom \ivwe Lanngd\eé . *
TN ek e T e
3 52132 | ¢.20 13691870 S0 .0y [Aor 1Vl Mt ,
lf 2.‘\7'77 v"““ 3-’\@ \.—,2 ,Ll.lg H.ls 28 . 0' Majov ‘\'-.n\e.-uP J ch\ﬁuteé .\u.‘c. ?res.SurQ"\wrm\ﬁéucen
' 1C apt N~
119781201 £711.43 |12 [1700) 0o | o1 [T ™ o
|
i
. | i._-_ e o e -
! - _ SUUR PO SR - — . - e
; o
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RESTORATIVE MAILSTHANCE EVALUATION ' L
SUMMARY OFJST RESULTS
Vehicle No. 6319 stte __ O7 Vin QGZLLH 255737 °d°mete‘32;%_7_z:/-2:ff 2_3_0/735-‘[
‘Make FORD _ Modell ELITE cm . 3 l Trans é Carb 2V Inertia\t "fs’oc) L
i FTP (gn/mi) ME T InE T -
iTest. # .Datef MC__ _ €O Noxc | FTP - WFET |(ppm) ~_(¥) Comments
5 | 271 58252 374 | n1s| | 7 | o1 [TIN |
‘ 2‘1-zo7;/% 24.%03.21 |13.46] 2048] /5 | og | Ty edwsted -
-2 1.58| 798|297 13.48] 19.04] G0 | .02 [A% ™€ MITURE Ao 3¢eed
| Y4 371,521 8.4914.04 113.0511858] 4 i .ol T Treve
o7 17153 129 hass| g | mojoa TR
| ‘f )2973 1. %7* n.2 (407 13491 1859 g5 | 95 | mer T
/ ,\3 ) - _
{ i .
i 2. 3137911?7 /3 { ‘ 34,3 /590 n._(,q gQ_ (10 |4y Timing o
! __’L“_ . N P U i} |
| ov Tone TV - m e
L1 g3 /39'/72L7é L33 5.4 /5] g, OMwen TerVe
‘Federal Standards HC CO 110xc
1975/76 1.5 15 3.1
1977/78 1.5 15 2.0



RESTORATIVE MAINTVHANCE EVALUATION
SUMMARY OFfg: 36T RESULTS

“chicle No. 6350 ‘ ‘Site ___Q_Z Vin 6“25” ,89 /Lf7 0dometer387ﬂé/gcjéfﬁ/tj7_éo

Make __@KD@___ _. Model [ORINO | CID . 3__5_ ‘_.__ Trans _A_ Carb _l—v Inertia wt..'_..‘_f_gg_g_

_ FTP (ga/mi) Ty e 1o -
qut"#wwpateA,”lﬂl__“mnijmFﬁﬂgxc FTP __HFET |(ppm) (%) ' Comments
; ' CAPs Ok
[ 2m 1481752 289 | i3yl aq | 35| 09 |

| I
LAMITRR CAPS WMESNG

|
[ 112378| 1.55122.59) 2.3 |/2.99 |19.00] 34b |S.90 |

3 ';2__5_7_8 191 f1‘185 249 13.285] 19.n | 35 | .18 ADS. IDLE m\_).(T‘_,_.RC,__AND 3«5@ S,
4 1268 1,25 (200 | 243 | 1246 | 1899] 26 | .07 e T o 1l nee e seceus

| : '
_!13'8";5.7‘8"75? /oz 250:,3% l865 fol.s’ g?snapg B

Federal Standards HC CO NOxe

1975/76 1.5 15 3.1
1977/78 1.5 15 2.0
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RESTORATIVE MATSSEHANCE EVALUATION
SUMMARY OF{_J}ST RESULTS

vehicle No. 6352 site _ 077 _ Vin tGe | S 24540 - Odometer 3&§$21@j/@%83
Make FORD___ Model ELITE ID . ,ftm Trans A Cérb 20 Inertia Wt. 5000
- . FIF (gn/mi) A MG Tic —~ico -
Test_# _Date) HC co_ _Moxe | FTP__WFET |(ppw) (%) Comments
||/ o7 87] 22 20 fn sz | 50 |eor. s ok

o L IS I ; S

| 5

! i
1 ;
L 1678] 80 .90 | 148 |n79| IS¢ |1000 | 5% [ Tim-gt -
l12 ;1;:73 ()48 12.09 1227|161 2000t 5.6 AD TN
.
! ‘ ' : i t
|1 8281061 | 6.1 2.0 b0 |1S.03] o0 | Lol | RGN
Pl - e
1 2.89781.3816.3 11,55 126 1485] 90| 0} [A% T
i - "
Federal Standards HC €O HOxc

1975/76 1.5 15 - 3.1
1977/78 1.5 15 2.0

_i7"7’_
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, RESTORATIVE MATGINANCE EVALUATION
, SUMMARY OF_J:ST RESULTS
ivehicle No., ¢354 site 07 vin GPG6LH2SY 365 Odometer "..ﬁ‘?gé/:”_‘flo__?s/ﬂ’qu
vake __FORD _ _ Model | LTD cio 35| Trans A Carb 2 Inertia w. 59000
- ’ FTP (gm/mi) ! Jige; FRT(CAN 1e1)
Test_ff _Date | MC. CO__NOxe | FTP__ WFET |(ppm) (%) Comments
chPS OK

B T I 208 (1246 | 19.24] 25 | o
: ,' c— e ._.._I.. .-t e

. ' ' | !
: |

[

e eee s ' T ;. . l P .o - . PN . ..
31207438 (3.6 2.19 | 3771 19.59] 450 | o |M e mATeE P s |
| ¢ /2?78'/?65 §.512.47!/3.3| 185 350 | © Z’Uf;Zé’p“vi‘f.fff e 7o sntuseny el TR
] | i :
' 1g-1-78 1 g P, €,
} / 8 l 78{ I.'ll /52’ i / 96 1 /2‘/5 17.8% 380,“_, Q— Z \yw:se::. %“fvfs :f.-r\rr\ rfk:::i; braze joint dle rich
i g ; i NO m.er O.
P 2 | | ;
o o Ady. 1d\e mtor B
1\ 3378i17l 16.8 |25 (130> [18.] | 185 |0y | *
o I o mﬂ (=] fhﬁ- &tﬁa aL v 1"&\‘\ A\JL \ B T
‘B 3478]1.92 | 108 |1.85 | 12 1695300 | 0} |37 o e e e e
‘tcderal Standards HC CO  HOxc % These TESTS (WERE FOR SUPPLCMEHTNW DATA ©ONLYY AND WEgRE
OIS ND R LD T 0 In Th AvGRAES,

c_m?s MSSNG, VACUUM LEAR IN EMGRGENCY BRARC Full OF ) LCARY
11 /{18781 3.%49 !?_O.l 1.4 111.74 | 18.7 | 1000 | 3.0 |0APHRAGM 1N CHGKE PULL-OFF. HAD, SENSCR LEARING. !
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{vehicle No.

RESTORATIVE MAT HANCE EVALUATION
SUMMARY OF“-+4ST RESULTS

46357 site 07 Vin 6Y87AI30¢r26I

Odometer 4/03/6 // 3!, 852///,_‘1,,7‘;0

.ﬁ!‘:-mke _EQKD  medel __T-BIRD cID ____Lié__O____ Trans A Carb 4y Inertia We. S$30
FTP (gm/mi) MI'G Tiic ICO »
‘Test_#_Datel WC co Noxe | FTP HFET | (ppm) (%) ;  Comments
[ 1347 .12 | 8.2 | 199 | oSyl tere| 65|00 | °F
e - — - — - —

1 e -
'
i i

e e
H

[ |/-17-78) -

58 1061 | 16.03 CAPS OK, Choke Puldie diaphruqm leaking:

.
i/

3 !

CAPS oK, Choke Qv € c)’\ap}\rt-sm \c:«\ﬁncn

o

I

Federal Standards HC CO Hoxc
1975/76
1977/78

1.5 15 3.1
1.5 15 2.0
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Vehicle No.

RESTORATIVE MAINTRUANCE EVALUATION

Site

dake _ PUICK ~ Model

leSehre

O

SUMMARY OF

RESULTS

A Carb

vin *PS?)G Hs's 'qu Odometer "1'0223/2%;75%5{5?'
cm . 350 Trans

Yy Inertia Wt. 5000

] FTP (gm/mi) ~ ] ~— MG ¢~ 1IcO
;qughﬁ"_Déxe. HC Co _ Noxc | FTR_ MFET |(ppm) (%) Comments
! K
1 Sl sl 59 (229 1250\ net| 15 | o | °
. e ) .
_ . . .
i
oo L o
| ' | S5 OK
L Liefnkd 46 14381209 (2.5)|i23s) 7 | o |7 S
E ; |
G e - ) B
S !
I |
; | ‘ _ CAPS WMISSING~
(| Lo/ S0 1 5491 2.1% 110199 |1704) 25 |02 .

) i ;
- S [ A — - ¥ R — —
Federal Standards HC  CO H0xc
1975/76 1.5 15 3.1
1977/78 1.5 15 2.0
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RESTORATIVE MAINTEHANCE EVALUATION
SUMMARY OF TEST RESULTS

Yehicle No. é2.72- Site o7 Vin 60'—\‘%5&@2.33‘3‘3] Odometer !_8_‘_5_8|__ 87 57

i:ake __C___‘}_At“&(, __ Model Sedam VeVNille, cm 500 Trans A Carb l‘f'v Inertia We. §500

"jFederal Standards HC CO HOxc
1975/76 1.5 15 3.1
1977/78 1.5 15 2.0

3 FIP (gm/mi) MI'G IIc  ICO —
“Test f Date| NC €O Noxc | FTB __ WEET [(ppm) (%) Comments
| . SR T T, e
f b 123000 (132 | 30l1s79) 25 | oV T
l o .
e e - l N SO e e e o e
;
i | ‘ ~ o )
1 2lps 1 16,5 | 2.07) Juay |15 f00 |35 <P 8
Ny | ) ) a -
| 302/ | 13116 | 1,93] 1088|7636 210 | Loy | MO mETe
! ’ | L
| ! : | )
. i ! _ ) .
| e e - i} )
] , I
!.,

pepmy
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J ] . _ RESTORATIVE }IAIliTEllAIJCE EVALUATION |
' SUMMARY OF TEST RESULTS
{'ehicle No. 6284 site  O71 Vin | RSNG| %403‘3_3 Odometer ZH_CL‘L Ant 31%
. “fake (,»\e_u Model ‘\'L:Ye. C,Cox\o CID 350 Trans é Carb 2N Inertia We. ‘\‘\‘SOO
g FTP (gm/mi) MG TIIC 1COo
Tese # _Date] WC co  Noxc | FTP  HWFET |(ppm) (%) Comments
l __|#0711389 143111851 )794| 370 | 5.0 | mfius vun e
2 3.4 0790 1.35 1139 1763| 1o | 3p [T =
(31 |163[49.6[1.0713.18)18.31) 13 | o |M ‘e mriTore
U9 |183]860]1]9|12.4417.9s| 4 | D |Mer Tvne P
L1 |atnl 2320523 | 1.6 oy |60 25| of [ "
13 |2l |1.82|47.6]1.25] 1364|18.33] 20 | o) A% e wdere
Lyl 2/l 1.68|40111.52] 1395|1848 75| .01 | Paser TomeO |
| : N
{'cderal standards _lig_ co HOxc
1975/76 1.5 15 3.1
.1977/178 1.5 15 - 2'.0



it ianaiiitamitlineid

Jehicle No.

6380

RESTORATIVE MAINTENANCE EVALUATION
"~ SUMMARY OF

ST RESULTS

site O] vin (LGN (AL1EBt T

Odometetzi Sc\f//;.h 5‘0;?/}/5’8*"

{:1ake _Chevw,  Model 'I\M‘Q,_\& cm .3; o Trans A carb 2\ Inertia we. § atatd!

' PP (en/mly ] MPG e~ ico — S
‘Test_# _Date| NG CO  NOxc | FTP  MFET |(ppm) (%) Comments

Vlfsn] -53| 0.7 | 167 | 302|244 357 | 00 |FB 7
- — PAPUUSERY PR P TR T r—— — . r._u....—.—»---. RSPV NS o . — Jeme P, e e . - — -
S SO o — L. _ -
1 ! _
! ! , [ cAPS OK
H ! _Eij[?_g 131339 )T &2 1683 ST i e
| i 1 : v ‘
! iwww”g . - o - .
o i
P i -
S S N N N
; i ! : CAPS OK .
i 1 1Bhg 87 1.6 .64 113.26]12.93) 45| .02 | Lading vacwm break _
IR U S i s i
e ) _lL e U
l-‘eder;l Standards HC CO WOxc .
1975/76 1.5 15 3.1
1977/78 1.5 15 2.0
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—— or i Abmm e o e

1vehicle No. équ*‘
1rake _OVDS __ Model

Site

REGENCY

RESTORATIVE MAT{STEHANCE EVALUATION

SUMMARY 01

_o07

vin _3¥37 T6M 364900

ST RESULTS

co . 455 Trans A carb Yb|  mertia we,

<0cO

Oo:lomet:er:_gz__'i3 2._’-3}_7_"_{')/!3 292

FTP (gm/mi)

MPG

IlC

ICO

224 %
225%

N
2
3

| 753;:."’?? |23

"z.ﬁ_i.'; 35.1 12,67 n3.

13.20

-

8.2

)8%., 3 (0 |

4.3
. Ol

{REMOVEPPLUG- FROM EGR LINE

A.\J t'a\c m-l 7‘*‘”(;

Test # _Date| MC CO__Noxe | FTR_ WFET |(ppm) (%) Comments
; , . ! tpPs oK o
] sy 490103 1222152, 10047.53] 25 | .0l :
1 S e

i

!

. 5 i :

- ‘ | CAPS BROKE W ,

T3S IBLT N [13.01 1T 1500 | 4. 57) eulun® LSRR

—] 3
| LT ofug1.33 113.5311.8)
: ’ i :

kY

18.09

25 -

el

CAPS MISSING
03

Federal Standards HC
1975/76
1977/178. 5

co
15
15

HOxc
3.1

1.
1. 2.0

Rr———_rn e

R R IR
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RESTORATIVE MAINTEWANCE EVALUATION
SUMMARY OF TEST RESULTS

' -hicle No. | équ Site | 07 Vin Z,C‘EBGU 53 00/5 Odometer 352|§I/| 212.75-{‘
ke __Pgbj-_:_‘:sg~__ Model AAS-‘-TE‘ CID “ﬂ ) Trans A Carb | 2y Inertia We. 3_.OC'C)~

b =

. FTP (gm/mi) MFE [ Inc  Ico v .
!l.ggt # _Date] HC co NOxc { FTP HFET | (ppm) %) Comments

/| [.84]128|2.08| 2032831 €S | [.o0| < M T

3 45| 6.2| 1.96| 2054|2504 8 | .01 |Ad 1dle mirture |

Cop M5sh¢)

/ 2/!4,/76 Mo | 5.( | 2.06]19.802702| /5 | .0l

‘ederal Standards HC  CO ROxc

1975/76 1.5 15 3.1
1977/718 1.5 15 2.0




) RES"IORATIVE MAINTEHANCE EVALUATION ,‘
| : SUMMARY OF TEST RESULTS e
Jehicle No. é?—q—? Site O Vin 2\/6q Fé(,dl3772,@_ Odometer 37/53 13 3727
iake Pod’ic»g, Model \]eh\*orﬁ CID 240 Trans A ~ Carb 2V  Inertia We. HO00O
| FIP (gm/mi) Ty nic 1co . -
Test ff__Date] MC CO _ NOxc | FTP  HFET |(ppm) (%) Comments
APS OF
[ ') 34|18 | 4061732 23.5] 25| 0 €6 ime piscomecten -
2 |hvr 2| 1. 312.7317.07223q 33 | O TR VB SMEOTEO
g ' 2/22/73 765 5:‘{ 2,33_!]76 23,56 /é —9 3:%3%?;;?.; TrRINSOVCER arw@u AT BRAZE JoinT
| 2| 23| .6213.5|3.13]18.87(24,25 29 | © Adj Fiminy
_____ . 2’8 £ i - e
13| 22| .63 [3.4]3.78 17.25]23.59] 10 | © M 1ole wixdue o
T3 L7z |29 1298176972382 28 | 0 |Meser Toerp Redaced Bukpramsure Trensdoeer
- - —— ?
‘zderal Standards HC CO  HOxc E
1975/76 1.5 15 31
1977/78 1.5 15 2.0
§
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RESTORATIVE MAINTSJJANCE EVALUATION
SUMMARY OF {_JU RESULTS

lvenieto no. 745§ stte O vin RQLU\GTALIGO0N  odometer 23515 /2760

Make E_\_\‘_mod'!\_._._ Model F\N‘% CID __3\8 .Trans A Carb Zv Inertia Nr._. HW&s5o00
) FTP (gn/mi) MPG Tie ~~Ieo
Test £ Date] MC €O Noxc | FTP _ HFET |(ppm)  (%). Comments
! k
|/ 152671 1 Iw58| 200[13.07]1884| 20 |00 |
| s ~

! d - chAps OK ¥
11949 . SRIT2R A 12991832 |6 | O | ieky #AD Semser o
o | |

f!” o . - | . i} ~ e

—— - | P - —_— - - -

Federal Standards c co Hoxe

1975/76 1.5 15 3.1
1977/78 1.5 15 =~ 2.0




RESTORATIVE MAIRFHANCE EVALUATION
SUMMARY OF /3T RESULTS

v‘.'.chicle No. 7%k | Sit.é o1 . _ Vin - 8S 22NT7R2 70 gzclOdometer-Z‘fzsz7Lt2-

;:-lake Ckr\'&\e_\_‘ __ Model Cﬁrad\OG\ CID . 400 .Trans A Carb Yv Inertia Wt. 4500

; - TP (gn/mi) NG e 1¢o
Test_# _Datel MC €O NOoxe | FTP __ WFET |(ppm). (%) Comnents
' C AR ok
|| Yagy 2923|137 |04 ig20| o |ss | T .
- |
| - —
i
! I i
CpPS OK-
| [Yerfrd 67 50w | 119 |ils8 |1825| 37 |03 | _ “
1. Lo
N 3
' |
_— ] L URVURS IV R S . e e
_ ! {
PIPUY R T |
{ \

Federal Standards HC €O WOxc
1975/76

1.5 15
1977/78 1.5 15

oW
.
o

at-

TR
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Yehicle No.

“ake FO RD

63

RESTORATIVE MAIL
SUMMARY OF

2X11Y188267

_ Model

PINTO

4IANCE EVALUATION

5T RESULTS

Odometer 2] &1%%_‘:\_0_2*)_

cio /40(2.3L. ) Trans ﬁ Carb 2 Inertia we. 2750

Test_i#f __Date |

FTP (gm/mi)

uc co

NOxc

Comments '

.91 li7.0

.67 | 20,

Lim. CAPS OK., ldle seee‘y—\- 230 }"é-\e‘ v\,

N

e i o s e o kAt

2 o | 77 (12| % [ 463, T80 Tmytore. § speed S
,;A, Ll '59 /Zé /25— 1Re adjuied idle mixture 3 speed. S
VAL f i/ 95 12,5 | 136 ey AP Seror
i T :
; ! !
—
A
o Y DNV I )
U WU I, Y IR F e e e - - e e
i‘eder.al Standaxrds HC CO NOxc
1975/76 1.5 15 3.1
1977/78 1.5 15 2.0
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RESTORATIVE MAI'p—~y!ANCE EVALUATION
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