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1.6 INTRODUCTION

In considering whether federal action is required to protect the public health
and welfare agoinst o possible increase in sound levels resulting from the introduction
of more fuel-efficient light vehicles, EPA has found it necessary to obtain baseline noise
data on 1977 mode! year vehicles. The development of a test procedure to measure the
noise emissions of light vehicles as they are operated under typical urban acceleration
conditions has been described in a previous reporr.] The current repart describes the
application of this and other relevant test procedures to 66 light vehicles that are repre~
sentative of the makes and models entering the market in 1977 (Chapter 2.0}, and presents
the required baseline noise data in terms of recommended vehicle categories (Chapter 3.0

and Appendix C).

The results presented in this report represent the first full-seale application of
the EPA Urbun Noise Test Procedure that was developed earlier in 1977, In the devel~
opment process, o limited evaluation of this test pracedure was conducted with encouraging
results, but the results were not conclusive due to the small sample of vehicles listed. The
data obtained from the tests on 66 vehicles are therefore used in this report to provide a

comprehensive evaluation of the test procedure (Chapter 4.0).

Finally, a further evaluation of the proposed CCMC interpolation procedure is
given in Chapter 5.0,

It should be noted that vehicle parameters and distances were measured and

printed out in English units (feet, pounds, seconds) during the test program. Therefare,

in cccordance with EPA's request to reduce the data reduction and analysis effort, English

units are also used throughout this report.

WYLE LABDORATORIE




2.0 DESCRIPTION OF VEMICLE TESTS

2.1 Test Facilities and Instrumentation

The light vehicle nolse measurements were conducted at the Marana Alr Park,
located approximately 30 miles northwest of Tucson, Arizona. The Air Park was origi-
nally a military air base and is now privately operated as an aireraft storage and main-
tenance facility . Accordingly, many of the facilities required for vehicle testing were
readily available. An abondoned runway was used as the test site, A garage space was
available which was used for vehicle tuning and instrumenting prior to testing. In addi-
tion to these facilities, the Air Park also offorded support by the availability of personpel,

shop facilities, and specialized equipment.

In addition to the Facilities available at the Marana site, several other aspects
of the location were conducive to vehicle noise tests. The prevailing weather conditions
were quite favorable for outdoor sound measurement. During the evening hours in the
Summer of 1977, when the testing was conducted, temperatures were quite moderate,
ranging from 16°C to 32°C, and the wind speed was generally below 5 mph. There was
also very little precipitation during the testing period. Ancther favorable aspect of the
site was the low ambient sound level, which was typically below 40 d8A. Because the
Air Park is used primarily for aircraft storage and maintenance, the noise intrusions usually
associated with aireraft facilities did not occur. A final aspect of the site was its proximity
to metropolitan Tucson, This afforded a good local selection of test vehicles and an avail-

ability of auxiliary equipment and supplies required to support the test program.

To provide a surface suitable for light vehicle noise measurements, an asphalt
test section was constructed as an overlay to the existing runway. The test pad was 200 x
120 feet, bullt and sealed to the same specifications as the test pad used for vehicular
testing at the EPA Naoise Enforcement Facility in Sandusky, Chio (see Appendix A). The
area surrounding the test pad and runway was clear for distances over 300 feet of all
objects which might act as reflecting surfaces, A trailer waos installed in the vieinity
of the test pad to house the data collection instrumentation and act as a test control room.
The trajler was positioned approximately 300 feet away from the center of the test pad,
thus assuring that any sound reflections would be typically at least 20 dB less than the

direct sound from the vehicle as measured ot the microphone positions. Power was supplied

2-1
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to the trailer by two diesel generator sets which were partially enclosed so that the

ambient sound level measured on the test pad was approximately 40 to 45 dBA,

During the pass-by tests, the exterior vehicle sound level was monitored by an array
of microphones. Vehicle parameters were monitored and transmitted to the contral roem in

the trailer by means of a telemetry system. The parometers measured were as follows:

Vehicle Speed — from a fifth whee!l attached to the rear bumper of the vehicle,
A standard Nucleus, Inc., fifth wheel assembly was used with a precision rotary
shaft encoder installed in place of the standard unit to provide an extremely stable
and consistent output of 100 pulses per revolution, providing an securacy of

+0.1 mph.

‘Vehicle Position = by counting the number of pulses from the fifth wheel shaft

encoder, The accuvracy was measured at 20,2 percent, i

Engine Speed — by means of a capacitative pickup attached to the secandary
wire of the Ignition coll for spark~ignition engines, For diesels, o magnetic
plckup was used to sense the rotational speed of the crankshaft pulley. Accuracy

+25 RPM.

Acceleration — by means of o strain-gage occelerometer hard-mounted to a bracket

on the floor of the vehicle. Accuracy £0.002g.

Interior Sound Level ~— by means of General Radio 1933 Sound Level Meter. The

microphone was located approximotely 6 inches to the right of, and in the some
horizontal and vertical plane as, the driver's right ear, as specified in the SAE J336

. 2
procedure for the measurement of sound levels in truck cobs.,

The signals from each transducer (except the microphane and sound level meter)
were filtered to eliminate high frequencies, using filters with o Hme constant of 100msecs.,
which is approximately equal to the time canstant in the acoustic system. In this way, the

measured acoustic and vehicle parameter data were time compatible,

A block diagram of the instrumentation system is shown in Figure 2.1, The four
vehicle parameters and the broadband sound levels from the microphone channels were
recorded together with o time code on FM tape using a Honeywell 5600C tape recorder
operating at a tape speed of 30 ips. The signals from each microphone were also filtered

2-2
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using on A~weighting netwerk, detected using the "fast" response characteristic, and
input together with the vehicle parameters to @ Varian Data Machine Mode! 620 mini-
computer via o 16-channel differential multiplexer and an anolog-to~digital converter.
The data acquisition was initiated and ended by the test vehicle activating infra~red
switches suitably placed alongside the track. Additional switches were used to identify
the end-zone limits on the computer print-out. In test operation, the data were acquired,
digitized and stored on a cartridge-type disc as it was received. At the completion of
each test, the data were run through various analysis and plot programs and the results
displayed on a printer/plotter within two minutes. Upon examination, the digital data

were stored on magnetic tape for subsequent analysis.

Individual items of equipment ware calibrated in the Wyle test facilities before
use Tn the field to check the sensitivity, linearity and frequency respense. All labora=
tory calibrations were perfarmed using equipment with standards traceable to the National

Bureau of Standards. Field calibrotions were conducted and recorded before and after

each vehicle test sequence.

Throughout the test program, wind speed, air temperature and relative humidity
wete monitored, The wind speed was measured at a height of 5 feet above the surface of
the test track and 40 feet from the vehicle path using a cup anemometer providing a visual
readout in the control trailer. Test runs were performed only when the measured wind
spood was Jess than 10 mph. The air temperature and relative humidity were monitored
continuously over the asphalt test track by means of a chart recorder. Data from the
three meteorological sensors were manually entered into the computer immediately prior
to each test run and appear on the printout sheets together with the vehicle parameter

and sound leve! data,

It should be noted that the instrumentation system described in this section far
exceeded the requirements of the test procedure. It was used because of its avallability
without modification at the completion of the previous study in which the EPA Urban Nolse
Test Procedure was devf.'lnpuz‘d.l In addition, it was necessary to obtain full details of the
vehicle parameters during the fests to document the repeatability and applicability of the
test procedure. In fact, the EPA test does not require the use of o telemetry system or @
computer to measure vehicle sound levels and operating parameters. A strip-chart recorder
can be used with equal effectiveness, as was demonstrated in the previous study.]

2-4
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2.2  Vehicle Selection

The development of a data base for noise emissions of 1977 model vehicies required

the testing of as many vehicles as possible, including all available vehicle types and

engine/transmission combinations, Limitations on the availability of certain vehicles

and in the overall testing time period, however, restricted the number of vehicles that

could be tested, The criterio used to select these vehicles were as follows:

All vehicles were required to be from the 1977 model year.

Models with high sales volume were required so that the data base would he

truly representative of the numbers of vehicles entering the fleet in 1977,

A range of available engine and transmission types was required to examine
the different noise characteristics, review the applicability of the test pro~

cedure, and identify possible classification of vehicles into categories,

The vehicles selected were to include types equipped with the smalier capacity

engines intreduced in recent years to obtain Increased fuel economy.

Selected vehicles were required to have been operoted for at least 500 miles,
so that engine and transmission parts would exhibit operational tolerances,
but not more than 12,000 miles, so that all equipment would still be in good

working condition and not require replacement.

The majority of vehicles ware ta be acquired from the Tucson area.

Using these criteria, 66 vehicles were selected for testing. The complete specifi=

cations for thess vehicles are given in Toble 2.1, A breakdown of the vehicles according

to engine type and size and type of transmission is given in Table 2.2,

The test vehicles were ohtained largely from local rental agencies and dealers,

However, many of the less common models were provided by domestic and foreign manu-

facturars, whose assistance 1s gratefully acknowledged. Upon receipt, each vehicle was

fully documented to ensure compliance with the required specifications, They were then

tuned gecording to mapufacturer's specifications as indicated by the vehicle performance

chart in Figure 2,2, Finally, the instrumentation was installed and calibrated, and the

vehicle brought to its normal operating temperature in readiness for the test sequence.

2-5
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Table 2.1
Test Vehicle Specifications
iy, B Curh BHP 0 Fuel Economy fan  [Exhaut
tia, tdanufactuee tondel Size | Weight | Kilwage| Eng. | CID | Caibs. RRIA H | CH Y Tmny, | BHPANL,| CIDAAL. A/C | Diive [Cutlet
fhil} Guneral Maten Qldsmobile Cutlaw WS 367 8,855 v 350 4V 17003000 f 16 | 21 13 JA 0.043 | 0,088 | Yes | Cluich [Right
00 | Chrysler Dadye Royal Monaca | LS 4265 | 4,477 v 350 | 2v 1554 3800 | 12 | 18 | 14 | 2A 0,034 | 0,079 | Yer | Clurch | Right
0 | Tond Lincaln Cantinental LS 5077 5,944 va 440 | 4V 208 o2 4000 | )1 13| 3A 0.03? | 0,083 | Yes | Clurch | Right
001 Tayoln Caralln sC 2225 4,600 ] 97| 2v 7505000 [ 25 | B | 27 | 3A 0,030 | 0,03 | Yes | Clurch | Left
o5 loyela Corclln L% 25 4,755 14 97 | 2V 75005800 | 28 | 39 | 37 | M 0,029 | 0.037 | No | Clurch | Laft
007 | Mauda RX=4 5C 2780 205 (Rotayy | BO | 4V MO 4000 [ 20 | 32 | 25 | 5W [ 0,024 | 0.024 | Yes | Choich | Canter l
0? | Mercedey-Pons 2400 C 2200 2,377 14 147 Fl 624000 | 28 | 30 | 20 { 4A 0.018 | 0,042 | Yes |Direer | Leit
010 ford Granada Cc 340 1,054 1.3 250 v 8@ 3400 | A 28 | M| AN 0,026 | 0,067 | Yer | Divect | Center
()] Genenal Moter Chavralet Chevatle ¢ 1958 asg 1.4 85 v S57Tp 5300 | 28 [ 42 [ 31 | M 0,025 | 0,018 | Na | Direct |Right
013 General Moton Pontiac Fisebind 5C 57 | 4,130 va o v 13504000 | 15 | 23 | 18 | 4 0.036 | 0,080 | ey [Clutch | Lelt
o4 ford Van E-350 Lr 4485 (11,044 va as51 v 160702800 | 14 | 20 [ 14 | 3A 0,034 | 0,073 | No | Direct | Right
5 | Tad . Pickup F=150 LT 4590 4,485 vB 35 2v 168/ 3800 | 14 | 20 |16 | M 0,044 [ 0,072 | No (Direct [ Right
Qté | Geneial Maton | Cheviolet Pickup G10 | LT I | 2,478 v 350 | 4V 1653000 [ 14 [ 19 | 16 | 3A 0,044 | 0.097 | Ma | Diract |Latt
0B General Matory Bulek Skylack c 314 3,742 Vb 2n v Wws@3w0 | 18 |25 20 | A 0,028 | 0,082 | Yes [Clutch [ Lah
01?7 | Geneial Molon Cheveolat Chavette H= 1958 | 8,455 L4 97 [ v 434000 | 28 | 36 | 20 | DA 0,028 | 0,043 | Yas | Cluteh | Lalt
Q20 | Valk swagon Rablilt 5C 1860 | 7,770 14 7R 7B 5500 | 24 |37 {20 | 4 | 0,038 | 0,045 | Yes |Elecklc| Lalt
022 fiat X179 15 2050 1,432 2] 7? | 2v G2 5800 [ 23 |25 127 | &M 0.028 [ 0,004 | Yes |Elecrricj lah
021 | Fit 128 5C 19%0 &42 L4 79 | 2v 62(M&000 521 |35 |27 | 4M 0,027 | 0.0 [ No |Eleciric| Right
024 Feugeat 504 {0} [ 1260 2,392 Lé 141 3] Z1/DA500 [ 20 | 35 | 10 | 4k 0,020 | 0,040 | Yes EL/CL.| Right
025 | Mitish Leyland Triumph TR=7 15 an 986 2] 122 | 2v BAD 5500 | 22 |29 |24 | 4N | 0,040 | 0,048 | Yes |EL/CL | LaRt
024 Bitish Leylond Jaguer XJ-121L C 4300 3,004 Vi2 | 326 | FI 24470 5250 [ 10 jid |1 JA 0,053 {0,071 | Yer {EI./CL.| Dual
027 | fod Hareury Cougar MS 34020 | @58 | v [ 3o2 |2V (13000400 | 15 [ 19 17 | 3A | 0,000 10,070 | Yer |Dirser |Right
G2 § Merceder-Benz 450 SEL M5 089 | 5,736 Ve 74 | FI lgoar 4750 [ 12 | 1B ;15 [ 3A 0.041 | 0.063 | Yes |Clurch | Left
®e Chrysler Dodge Aspen [ 1275 (13,526 [F] 25 | ¥ 10023500 |18 | 24 [20 | 3A 0.028 | 0,043 | Yes |Dirsct | Right
030 Chrytler Coanlobn M5 4180 8,213 vi 400 | 4V 1900 3600 | 1) 19 | 4| 3A 0,042 | 0,087 | Yes {Cluich | Right
an Amaricon Moten | Gremlin sC 2805 8,560 15 212 v BBPI400 |18 |24 |20 | JA 0,028 {0,075 | Yes |Direcr [Ledt
032 | Cliegiler Plymauth Fury [IH 4250 |96 ve N| | 2v 14574000 [ 12 [ 18 15 | 1A 0,032 | 0.070 ; Yes |Direct |Right
33 | Rolls Payce Silune Shadow I LS 4975 | 2,518 ve | 412 | 2v | 24004000 | U1 (34 12 { 3A 0,045 [ 0,078 [ Yes (Clurch |Left
034 | Fenauh 125w swo | 2299 |s,847 | L4 |00 |2V 72ms500 120 |26 |22 [ 44 j 0.028 (0,039 (No [Elac. fleft
015 | Gunnral Motory | Chevralel Caprice Ls 2771 [ilor] v s | 2v 145403800 [ 18 |21 (10 [ 3A 0,034 | 0,075 | ves (Cluich | Right
ala Fani Granoda < 512 1,622 VB 302 v 122937200 | V6 |22 18 | JA 0,032 [0,079 | Yes |Direet |Ripht
a7 Ceneral Mator: Pentloc Astie 5C 2560 9,770 L4 151 Fiy AR 4400 | 24 132 127 | A 0,031 [ 0.053 [ Yes |Clutch {ief
o Ford Pinle W 2442 |1, 905 14 140 v A7 #4800 | 2| 29 |24 | 3A 0.00 |0.048 | Yas |Ditacr [Right
037 | Americon Maoton | Pacur c Jlss 12,508 L4 258 | 2V 120603600 | 17 |23 |19 | 3A 0.035 [0,074 | Yos |Pisect |Laft
n4n PR 10 ¢ 2450 954 14 121 Fl 1Mot SADG | 20 (27 |20 | 4M 0,037 | 0,041 | Yes |Diract |Conmter
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Table 2.1 (Continued)

Vekr, Cuth BHP fuel Eepnamy Fan  |fxi-ouw
tin, Kanafneiurre FModel Size | Vsight | tdilenge | Eng. | CID | Cord, RPHA H CH |Trany. | BHPADL, | CED/ L L AZC | Brive | Cutie
04 A 530: C 440 785 LV} 182 Fl 176 3 5500 |14 | 23 17 | 4W 0,047 { 0.047 | Yeu | Clutch | Larft
D47 Toni 17D s MW | 474 1,750 Ve 400 v 17303800 1 13 ] 10 15 | A 0.034 | 4,077 | Yer | Direct | Laft
[¢2F] Geneml Molan Chavrolet Mova C 1w 4,507 va Jos v 145463800 | 16 | 21 18 | A 0.037 | 0,003 | Yes [ Direct | Lajr
045 Gonmal fMators Cadillae DaVille LS 4354 7,100 ve 425 4y 1800 4000 |14 | 18 | 186 | 3A 0.02% | 0.071 | Yes | Clutch| Rignt
044 Fard Mercury Marguly SW Ly 4759 12,947 Ve 400 v 17373000 |12 18 15 | 1A 0,014 | 0,077 | Yes | Direcr | Right
047 Ford Pinta 5C 2477 8,284 Vb 171 2V 93153 4200 1B 231 20] A 0,023 1 0.0482 | Yes | Direct Right
048 ¢ fued Gninada C 1410 10,897 L4 250 [ v 33400 | 1@ | 22| 20 [ JA 0.026 | 0.067 | Yer | Direct | Right
%0 dylany 40 SW S\w 2145 4,057 HA 87 v 45M 5200 [ 728 ) 38 | 32 | 4M 0.027 | 0.040 | Yer [Die./El] Lafr
051 Chryslar Town &Country S¥ w 5150 | 11,520 vi 440 4V 195@ 3500 10| 18 | 12 | A 0.034 | 0.081 | Yes | Clurch | Righs
052 | Ford Lo LS 4506 | 14,907 ve 351 2V 160 @2600 (12 ] 19 [ 15| 2A 0,03 [ 0073 | Yes | Dirmct | Righr
04 General Moton Qldsmabile Delta AB{DY LS 3413 |?0,55) v 150 Fl 12003400 { 21§ 20 | 24 | A 0,031 [ 0,089 | Yer [ Cluich| Right
054 | Hondn Clvic 5C E:[] 7,765 ¥ 7 v s0GD5000 | 32| 37| 3| 2a 0.02% | 0.043 | Yer | Elec. | Right
055 Ameiican Molon | Jeap Wogoneey LY 4345 1,357 va 60 4v 129 /@ 3700 - - = 1 JA ©,028 | 0.078 | Yer | Clutch Right
05 SANR 9 sC 2510 [10,25) 4 2 Fl 155 5500 | 21 7| 23 )4 0,041 | 0,043 | Yes | Eluc, Rignt
057 § General Motert | Oldimabile Omaga C 354 |11,012 vi 280 { 2V Vo@4p0 | 17 [ 23 [ 19 | A 0.029 | 0,089 | Yes [Clurch { Right
(Hh] Cheyiler Dodge Van 8-200 LY 151 4,950 VA J50 2V 175 W 4000 1| 20 16 | A 0044 | 0,074 | Yos | Clutch | Laft
o7 liternational Srout Terro (D} LT 3599 240 L4 (L] F1 DAY | e | == | - | A 0,024 | 0,051 Yer | Diract | Righe
Harverter
0 Yulk swagen Rabhit (D} ic 1978 [ 12,470 L4 0 Fl 48T 5000 | 39 1 52 44 | M 0,021, | 0.040 |No [ Divect | Lafr
041 Amarican Meion | Cle§ LT 2641 108 7] 22 v Q@050 |17 | 21 18 | IM 0.031 | 0,07% {No |Direci | Lafr
042 Amarican Molort | Matador L5 kLAl 147 va 04 v 126034600 {13 [ 17 [ 15 | 3A 4,030 | 0,072 | Yes |Direct § Laft
043 General Moton Chaurolet Move < 3284 7,674 w 250 1V 110m3sce (18 | 23 | 20 [ JA 0,000 [0.070 | Yes | Clurch | Lafr
Cadl Dratyun 420 Pickup Lt 2375 4,749 L4 119 2V 97D 5600 | 22 | 32 | 25 | 4 0,036 | 0,044 | Yes | Clutch | Ledy
065 Geasral Motors Caditlac Sevilfe cC 4300 20,245 va 250 | FL 1OV 4400 [ 14 | 19 | 18 | 3A 0.039 | 0,074 | Yes [ Chutch | Left
(493 Genernl Molors Chevralut Blozar 8} 3130 |10,R07 Vi 400 4V 1258 3600 | 13 12 715 | 3A 0,049 [0.010 | Yer | Direct | Duol
0467 Gerunial Motors Cldsmohile Dufta 88 (A3 604 112,034 V& Fall v 10533400 [ 17 | 25 | 20 | A 4,027 | 0.059 | Yes | Cluich | Right
1211 Volkiwagen By LT Je42 185 Ht 102 Fl 4703 4200 |20 [ 28 123 | AMm 0.020 [0.031 | Yes | Cirect | Right
049 | Faud F-100 Pickup L 3547 [13,127 15 I | v 122-03200 |19 | 26 {22 [ 3 | 0,030 0,078 |Mo |Direct | Right
1}44] Fard B Van LT §J0a J.010 va 450 |, 4V M5 400 | - | == | = | 3A 0.044 | 0,082 | Yes |Divect | Right
o7 Panche qlis LH 1558 4,128 Hé &4 Fi 15705800 [ 15 | 24 18 | 5™ 0,055 |0,057 [Ma ! Direct | Laf
012 Ganeral Molon Pantiag Ventum C nr 4,425 L4 151 v BB 4400 [ 21 [ 29 | 24 | JA 0.025 10,042 | Yes | Dircet | Lent
073 Geneml Mators Pontine Sunbind &« 742 | 4,052 14 131 2v 8o 4400 |26 | 37 ;20 | 5M | 0,029 | 0,050 | Yes | Cluich | Lait
S s . }
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Table 2.2

Breakdown of Vehicle Types Included

in the Noise Tests

Viz, V8 L4
>351 | <351 L5 V6 §>100 | <100 | Rotery | Total
Cib | CID CiD | CiD
Automatic 11 16 6 4 3 0 43
Manual 0 2 5 8 7 1 23
Two Seatar (TS) 1 2 - 3
Subcompaet (SC) 2 11 (1D) } 15
Compact {C) 7 3 (2D) - 15
Mid=Size (MS) - - - 5
Large=5ize {LS) 8(1D) 1 - - 9
Station Wagon (5W) - 4 - 7
Light Truck 3 (1D} 2 - i2
percentags 7 oz [z s |8 |5 | 2 %//
44 22 33 2 %

D signifies diesel .
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Complete Engine Performance

ALL VEHICLE INSPECTION
TEST PROCEDURE

203141
IDENTIFIEATIgN Huspen T 3121314y aarg _ Mis/17
MAKE-YEARMODEL TIYOTA 1977 CORDLIA MILEAGE nay
TEST PHOCEDURE AEAD SPECS [AESULTS] GOOD LEL)
litle Spaad Lichomsinr Anil A4l X
Dwnl| Oatll < Matas 3a” b 4id E]
IDLE Inl14t Timing Timing Advanca Unn | 319 Tl <
POV Taet fachamater %
Minslald Vacuum Yacuurh Gduge 16,4 1n.49 *
Owd)] Variatian Dwail Matas L0 1 x
Cail Potanity Scope IDsaplay) = LRO|MD 5
Spark Plug Fiting Valisga Scops (Orsplavi [AN] BRY X,
Manimum Coil Quiput Scopd (Qianlayl 2Dkv=Ju | Mgy x
CRLHSE Sacanddry Ciscudd Insulalian Scapa {Displayl x
Secondary Circurl Condinan Scape (Rister) x
Coil and Candansar Canditian cons [Rasierl X
dradk et Paint Condition snpa [Rastand X
Gam Labe Accurdcy cope {Suparimpasady| 1y [ jx
Cylsndar Pomar B3lance Tachamsiar A R
Recard AB.M, 170G J2maldzon [drnls (6 |7 |8
ACCEL
S04tk Fluga Undar Losd Scope {01splay] 173 eoil
ERATION L ' eyt ]
Yiming Adviuga Timing Advanes Uan 1 107 1T g% T
HIGH SPEED Lharqeny Voltana Volimdtas 1.8y v | %
Tahaust Huairiciion Vicuum Gauge nojnae | x
Aucard Carh ivps & Mogal afsan 2 nel T | x
lnwpact Air Cingnay T h]
VISUAL lnsancl Eahauet «
IHtanct Undoecacians x
tiaiw Qphiowsl Eguspmam nl x
[TEhech tai rattins i | I~ 1
ROAD TEST | Check narmsi driving reso, | | | T ]
COMMENTS:

TIRE SI2E Inagnld
PRESSURC TRONT 2u

REAR 20
NYDRD € 75 pares
Cn .3 pipea
REPLACED PLUGS

Figure 2.2. Vehicle Performance Chart
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2.3 Test Procedures

The major cbjective of the test program was to develop baseline data for the noise
emissions of 1977 model light vehicles using the EPA Urban Acceleration Noise Test Pro-
cedure previously developed for EPA and described in Reference 1. The performance of
these tests on a large number of vehicles also allowed a further evaluation of the repeat-
ability of the test procedure, with the possibility of some simplifications. Full details of

the EPA test procedure are given in Appendix B; a brief summary is as follows:

s  For vehicles equipped with automatic tronsmissions, there are potentielly two
test conditions., GCondition 1 requires a constant=throttle operation to achieve
an acceleration of 0, 15g just prior to the first to second gear shift point or
at 22 mph, whichever occum first, with the vehicle Initially at rest and the
transmission in Drive. If durlng this test, the 1=2 shift oceurs ot a vehicle
speed of less than 22 mph,* then it s also necessary to test under Condition 2,
which requires a constant-throttle operation in second gear to achieve an

acceleration of 0,12g at 25 mph.

e  For vehicles equipped with manual transmissions, the test consists of a constant~
throttle operation to achieve an operating condition of 0.15g at 70 percent
maximum tated engine speed or 22 mph, whichever occurs first, with the trans=
mission in the lowest gear (highest numerical ratio) normally used for accelera-

tion from rest,

The tests were performed with the vehicles in their standard operating condition,
namely, ot normal operating temperature and with all accessory equipment turned off, In
this condition, demand cooling fans {activated by a themmostatic control} were deactivated,
and hence, cperated at u speed significantly less than the engine speed. Under more severe
operating conditions, such as those involving high ambient temperatures, extended periods
at low speed, or hauling heavy loads, the fan becomes activated to provide the necessary

additional cooling, and higher vehicle sound levels can be generated, To determine the

* Subsequently changed to 19 mph as o result of the data collected in this study.

2-10
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mognitude of this potential increase in sound level, the demand fans in some test vehicles
were artificially activated prior to the test by rotating the bi-metallic strip or spring to

open the cluteh valve.

According to the available data on typical driving hobits,] the sound levels
generated under the EPA noise test procedure are representative of the levels to which
urban and suburban communities are exposed as a result of light vehicles operating in
an acceleration mode, To provide data on vehicle noise characteristics under other

modes of operation, additional tests were conducted as described below,

s Full=Throttle Operation — as specified in the Society of Automotive Engi-
neers Standard, SAE ;J?Bt'.‘»ca;'3 under which near maximum sound levels are
measured. The SAE J986a procedure has been the stondard test for light

vehicles noise emissions in the United States for many years, ond is similar

in operation to the European procedure as specified in 1SO RS2,

s  Coast Operation — with the transmission in neutral and the engine switched
off, to identify the contribution of tire noise to the overall vehicle sound

levels. These tests were conducted at 25, 35, 45, and 55 mph,

s Cruise at Constant Speed — to provide data for future use in estimating

‘community noise exposure from operations other than acceleration. Tests
were conducted et 35 and 55 mph, For vehicles equipped with automatic
transmissions, the transmission was placed in Drive; for manuals the trans=
mission was placed in the gear with the lowest numerical ratio consistent

with an engine speed greoter than 25 percent rated speed,

Although the EPA Urban Noise Test Procedure may be considered suitable for
the testing of light vehicies by manufacturers, the requirement for a pass-by operation
renders it less sultable for enforcement actions by state and local authorities, For this
reason, there has been a considerable demand for an equivalent test that can be conducted
with the vehicle at rest, Accordingly, sound level measurements were conducted with
the vehicles stationary and the transmission in neutral, The tests were conducted at
stabilized engine speeds of 50, 60, 70, 80, and 90 percent of the rated engine speed,
as well as at 3000 RPM as specified in o procedure proposed by SAE.5

2=11
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2.4  Microphone Locations

The vehicle sound levels were monitored continuously throughout the test by an
array of microphones located in the vicinity of the end zone where the required vehicle
end condition was achieved. Initially, six microphones were used to monitor sound levels
in the pass=by tests, These were located 50 feet from either side of the vehicle centerline
as shown in Figure 2.3, This number was selected to provide the data necessary for the
identification of a single microphone location ut which the maximum sound [evel would
be approximated. Two additional microphones were used in the stationary tests, One of
these was located 5 feet directly in front of the front bumper of the vehicle at a height
of 4 feet above the ground, and the other was located 20 inches from, and in the some
horizontal plane as the exhaust outlet, in a direction 45° 1o the axis of the exhaust pipe
at the outlet. The sound levels generated in the stationary test were also measured by a
microphone located 25 feet from the centerline of the vehicle, in a vertical plane passing
through the geomatric center of the vehicle and perpendicular to the direction of travel.

Nineteen vehicles were tested using this microphone array?

At this point in the test program, inputs from foreign light vehicle manufacturers
indicated a concern that additional measurements should be taken at a distance of 25 feet
from the vehicle centerline, as is common in their own countries, The reason behind this
request was a desire to measure higher sound levels {approximately 6 dB higher than those
measured at 50 feet) and hence be able to perform the tests in areas with higher amblent
sound levels. To accommodate this request, the number of exterior microphones was
increased from B to 10, the locations being as shoewn in Figure 2,4, Earlier data] had
indicated that the microphone locations selected for the 50-foot distance were the most
likely to measure the maximum pass<by sound level. The array shown in Figure 2.4 was

used for the remainder of the test program.

* Vehicle Nos. 001, 002, 004, 007, 010, 011, 013 through 016, 018, 019, 020, 022,
023, 029, 030, 034, and 035.
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3.0 NOISE EMISSION DATA FOR 1977 MODEL LIGHT VEHICLES

The results of the test series previousiy described are presented in this chapter,
A summary of the noise emission data for a total of 66 light vehicles operating under
partial-~throttle (EPA test procedure}, full~throttle {SAE test procedure), coast and cruise
conditions is given in Table 3.1, together with o description of the engine and trans-
mission type. Complete data sheets describing the vehicle parameters and ranges at
the end condition for the EPA test pracedure are given in Appendix C. The data for al!

test conditions are reviewed in the following sections.

30 EPA Urban Acceleration Noise Test Procedure

The EPA partial=throttle acceleration test procedure was developed] in an attempt
to measure the maximum sound lavels produced by light vehicles under the typical accel=
eration conditions exhibited in namal driving, In this study, a major objective was to
implement this procedure on a wide variety of vehicle types to identify increases in sound
level that might be associated with the introduction of the more fuel-efficient vehicles.,
The sound levels produced by the light vehicles tested aceording to the EPA test
procedure are displayed in ferms of vehicle fuel economy as measured by the EPA City
Test Procedure in Figure 3.1, the engine and transmission type being identified for each
vehicle. It will be noticed that, while the statistical correlation between the two quan-
tities is not high = indeed it would be surprising if it was, considering the wide range of
vehicle types and components included in the test sumple = there is o strong trend towards
increasing sound levels with increosing fuel economy, This is particularly true for the
data points lying within the area bounded by the dashed lines that are wssociated with
the more common highway vehicles, The data points lying oulside this area are generally

representative of high-performance vehicles and some light trucks.

To predict the increase in light vehicle fleet sound levels that might result from )
the introduction of more fuel-efficient vehicles, it is necessary to relate vehicle noise
to fundamental vehicle design parameters which are well defined in the current fleet and i
which can be projected for future year Fleets, The objective is to establish vehicle cate~
gories info which all vehicles can be classified unambiguously., The most suitahle funda- —
mental parameters for this purpese can be selected by considering the relationships between .

engine design and vehicle sound level, -

3-1
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Table 3.1

Summary of Vehicle Sound Level Data

SOUND LEVELS dB{A)} Gp 50 FEET INTERIOR LEVELS, JBA
Vel Venicle Eagine | €A SAE ’ coAsT! CRUISE o CRUISE
Fia, Trpe . Urban Tew Tetr mph | ASnph | 45mph | S5mph | IGmph [ S5mph | Tew 35 mph | 55 mph
W Olismebila Curtan vi JA 42,49 71,7 7.4 4.4 &8.1 1, - - 3.4 - -
uo? Doudje Royal Monoco Vi JA 41,4 73.7 - - - - .- - £3.1 - -
0@y | linsaln Cantinental v 3A 41,1 7.0 58,9 6,9 7.7 70,4 82,6 -— &1.8 - n
GO layota Cerclla 14 A 65.4 75,7 579 42,7 &8.7 9.7 - - n.? - -
LT Taycra Corallu SV ] S 47.5 2.4 2.2 41,1 45.9 49,2 66,5 2.2 79,5 80,4 82,5
uis b Morda BX-4 Ratury Sht 59,4 n.u 5.9 41,6 87.9 7214 - - 81,7 - -
o Kercedas Bonz 2400) L4 4A 6%.9 4.9 58,2 62,5 46,0 48,9 &5.8 70,5 70.2 &4.5 &?.9
o0 Ford Granoda L& <M &7.0 49,5 5%.0 2.8 45.1 7,5 - - 2.9 - .
&) art Chevtalet Clavetle L4 M 67,7 73,2 2.3 3,7 &7,0 9.6 - - 77.% - -
o D13 | Pontias Firelird v 4 85.8 ng | - - - - - - 0| - -
a4 Fond Yau E-250 VB A 8.4 78,0 &34 62.] 73.7 72.2 -- - ~ - -
1Y Furd Pichup VY 4M 70.7 4.3 _— - - _— - -— 72,6 -— -
218 Chevtaler Pichup v A 45.8 75,0 58,0 43,2 67,0 70,1 - - 67,5 - -
g Buick Shplaib Ve 3A 2.0 71.0 57,0 &7 65.72 &l - - 64,5 - -
[ Chevtalut Chevaite L4 1A 49,1 -- 59,3 1.7 &7.0 52,6 - -~ 7.2 - -
ue V¥ RLbin Ld M 47,3 7.7 57,1 o1.4 44,6 7.2 - - 49,4 - -
g2 Fiat X /% L4 dhd &a2.7 M9 5.4 60,8 44,4 474 - -~ 70,1 - .-
u21 Fiut 128 (&) LIS 71,2 .6 54.8 &0,5 &4,7 88,1 = - 61,7 - -—
024 Pewut 504 {D) Ld Ay .7 R - - - - aZ.3 7,7 42.1 &4.5 73,5
025 Triunph TR-7 L4 5M 67.4 76,5 8.4 6.3 46.8 7.7 65,2 7.2 - - -
to | daguar %412 viz A 65.2 70 | 552 | 607 | a4 | a8 | 27 | &0 | .- - -
[T Mercury Cawar v A 6l.8 70.3 55.0 41,0 4.7 &7.7 82,1 .9 R - -
udy Maorcedes Benz 450 SEL va A 45.8 - - - - - 64,3 72,9 - - -

FINPVOAYHOBYT I9AM

1, Coast teumd lewelh calculared From rwgrevtion equution: teveloped lrom data Jokea of nomimal spoody of 25, 35, 45, ond 55 mpl,
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Table 3,1 {Continued)

SOUMD LEVELS ubiA) s 50 FLET

INTERIOR LEVELS, JBA

I - 77
vel, Vehicle Engine o EPA SAE COAST CRUISE U.Pbﬂn CRUISE
M, ! Type ' Uiban Teu Tewr 2imph | Smph | A3anph | SSmph | A3 mph | S5mph | Taes A5mph [ 55 mah
[13] Dadse Aipan L hEY 4.8 3.5 5.2 [y 45,9 .0 - - 43,4 - -
X0} Clirysler Cardabas v JA &7 74,6 §7.3 63,0 &7.2 70.¢ - - 61,2 - .-
Px]] AMG Cremlin Lé A 41,7 7.8 56.7 61,9 45,9 Y] 63,4 70,7 &8, 8,7 76,2
032 [ Plynowth Fury va A 82,9 MO S8 61,5 | 68,1 &0 44,2 &9.6 | 454 - 0.2
ull Ralls Rayee Silver Shudaw | VB JA 42,8 .6 57,0 62,0 85.8 48,8 82,5 &9.2 &4, 6.4 65.0
w4 Runaulr 12 Sw L4 M 64,5 .4 55.0 40,% &%.5 73,1 an - 25,5 - -
835 | Chevrolet Coprice V8 A &4, 72,9 | 8.8 82,1 8.2 82,4 - -- 81,1 S
03¢ Foid Granada va KLY 40,3 - 5.0 al.? 43,2 68,0 82,2 &8.1 - .- e
037 Pontioc Astry L4 JA 80,0 7.6 57.0 &2,1 65,9 4%,0 6l.¢ 59,4 - - -
[N 0l Fardt Pinta W\ L4 1a 44,2 7.0 53.0 a3.4 67,4 70,7 64,7 .5 71.2 4.8 74.8
[ 037 AMC Pacer Lé A 41,4 75.7 56,7 62,0 45,4 68,5 43.3 70,1 47.6 85,7 72.5
L4y Brawy 3200 L4 M 72.8 - 50,0 61,7 &7.9 21,2 84,8 2.1 81,3 - -
[t BAWY 530 ¥] Aaby 68,1 .4 52,4 84,0 &7.3 20,7 69,4 7.5 &7.8 YR 83,0
IS8} Ford LTD 8% va LES 41,2 n.7 584 8).8 65,5 68,6 4.4 70,5 . - -
044 Cluvioler Novg vi JA &4, 7.9 55,5 8,7 65.0 87,9 8.5 9.0 a7, 65,1 60,9
G435 Cadilloc DeVille vy 3A 45,7 74,8 55,08 é1,0 64,5 67,6 8.1 a9.1 &1.% 51,2 &7
Mo Marcury Mamuis SW va 3A 42,4 72,2 7.1 62,0 45,7 48,4 42,6 8,2 - - -
U7 Fard Pinza vé 1A 88,8 70,1 55 ¢0,1 43,9 2R 2.4 60,5 - - -
(Hy Fod Granada La JA 65,2 0.4 56,0 40,5 63,9 44,5 62,8 .8 - L -
usd Sabarta 447D S H+ 4ht 83,8 7.8 50,8 6.5 47,0 49.8 65,0 7.2 77.5 89,8 iz
2 us) Cliryiler TAC S¥ ve JA 2R - - - - we 4,5 4,5 -~ - -
: TR Fard LID vi A 42,0 &%.5 . 63,0 .3 £8,9 42,4 £9.8 - - -
m 053 Oldunctile Delrads (D) vB A &7 24,5 56,8 &1.¢ 45,2 68,1 68,0 70,4 - - -—
l; b, Cauud sound lavels calculuted f1om regression equations Jevelupad from data taken o1 nominel peeds of 25, 35, +5, und 55 mph,
B
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Figure 3.1, Vehicle Sound Level Measured at 50 Feet According to the
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The sound level produced by a given vehicle under any given operating condition
is largely dependent on two operating parameters, namely, the engine speed and the
throttle setting. OfF these, the engine speed is the most dominant parameter, as can be
seen from the engine performance and sound level curves shown in Figures 5,20 and 5,21
of Reference 1, and in the typical curves shown in Figure 5.2 of this report. Thus the
sound level measured in the EPA Acceleration Naise Test will be strongly dependent on

the maximum engine speed achieved in satisfying the performance requirements of the test,

The basic, simplified, relationship between the engine performance in terms of

rated horsepower (BHP) and the engine speed is as follows:
BHP a CID x (Rated Engine Speed) x MEP

where CID is the cubie~inch displacement of the engine, the rated engine speed is the
angine speed at the rated engine horsepower, and MEP is the mean effective pres-
sure in the engine cylinders during the power stroke which is related to the throttle
setting. The performance of a vehiele under acceleration is characterized by the
horsepower~ta-weight ratio (BHR/LB) given by the relationship:
EEHEE a EEBE x {Rated Engine Speed) x MEP

Reviewing the specification data given in Table 2.1 for the 66 vehicles tested in
this program, shows that the horsepower-to=weight ratio varies from an average of 0.030
for vehicles with 4=cylinder engines to 0,035 for those with B=cylinder engines. In other
wards, the majority of vehicles are designed to operate within a foirly limited range of
performance. The average value of the engine displacement per unit weight ratio {CID/LB),
however, varies from 0.042 to 0.078, respectively, for the two types of engine. Therefore,
to satisfy the relationship shown above, 4-cylinder englnes must be rated at o higher engine
speed than B~cylinder engines, and must be operated with greater relative throttle openings
at higher engine speeds during acceleration to provide similar levels of perfarmance, This
trend is clearly shown in Figure 3.2, Since vehicle sound levels are largely dependent on
engine speed, it is to he expected that vehicles with small 4-cylinder engines will exhibit
higher levels than those with the larger 8~cylinder engines when operated under the typical

acceleration conditions specified in the EPA Urban Acceleration Noise Test Procedure,

3-6
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With this background, suitable engine parameters for vehicle classification are

as follows:

s Engine capacity (CID)

o Engine capacity per unit weight (CID/LB)
o Rated engine horsepower (BHP)

s Horsepower-to~weight ratio (BHP/LB)

e Vehicle weight (LB}

e [Engine speed (RPM)

Plots of the vehicle sound level, measured according to the EPA Utban Accelera-
tion Noise Test Procedure, against each of the above design parameters are shown in
Figures 3.3 through 3.8, The first graph, Figure 3.3, indicates a dividing line ot an
engine capacity of 200 CID, above which vehicles with lower sound levels are grouped.
At the time of writing, several monufacturers are introducing vehicles equipped with
6-cylinder engines of size approximately 200 CID. The sound levels generated by these
newer vehicles are unknown, and it is not certain whether they would be grouped into
the <200 CID of 2200 CID categories, Accordingly, classification by engine copacity
is not feasible at this time. A similar argument can be made against using the parameter

CID/LB for o classification scheme — see Figure 3.4,

The plot of vehicle sound level against engine horsepower in Figure 3.5 shows a
trend fowards increasing sound levels with a lowering of rated engine power, This could
be predicted from the data shown in Figure 3.1 since engine power is generally inversely
related to fuel economy. From Figure 3.6 it is evident that no convenient grouping is
possible with the horsepower-to-weight ratio, because the overall range of this parameter
is quite limited. If high-performance vehicles and diesels are excluded, the range is
from 0,025 to 0.040. Within the range, the spread of values for the different engine and
transmission types is greater than the difference in mean values for each type. As men-
tioned previously, this indicates that the majority of light vehicles are designed to operate

within the seme limited performance range,

The relationship between the EPA test sound level and the vehicle curb weight

is shown in Figure 3.7. As before, the data points |ying outside the dashed lines represent

3-8
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high~performance vehicles, light trucks and diesels, There is a fairly strong correlation
between fuel economy and vehicle weight, but Figure 3,7 shows na convenient method
of classification, In common with the previous graphs, however, the data points for

different engine and transmission types are grouped together fairly closely.

Reviewing the relationships between vehicle sound levels and the parameters CID,
CID/LB, BHP, BHP/LB, and LB, indicales that there are no strong correlations, The dif-
ference in sound levels between vehicles is net so much due to the difference in engine
design parameters s to the engine speed at which they are operated, In this respect
there is a closer relationship between the sound levels generated by different vehicles
operated ot the same level of petformance and the engine speed necessary to attain that

level of performance, This is shown in Figure 3.8 far the vehicles tested in this program.

The EPA Urban Acceleration Noise Test Procedure requires that the vehicle sound
level be measured prior to ar ot the 1=2 shift or 25 mph, whichever occurs first, However,
for automatics, the engine speed at the 1-2 shift depends strongly on the design of the
transmission and cannot be predicted from the engine parameters and vehicle weight. The
range of engines and transmissions available in 1977 model year vehicles results in a wide
range of maximum engine speeds, and hence maximum sound levels, produced by different
vehicles in the EPA test. Hence a strong correlation between vehicle sound level and

engine design parameters is not to be expeciad,

It will be noticed that in Figure 3.8, the data groups fairly closely accarding to
the type of engine and transmission. The fuel economy also groups well with this classi-
fication scheme, as indicated in Figure 3.9, Thus, categories representing automobiles
equipped with 4~, 6=, and B~cylinder engines immediately suggest themselves. Classifi-
cation by number of cylinders effectively overcomes the previously mentioned problems
associated with the use of engine copacity as a parameter. A distinction between auto-
matic and manual transmissions is possible for automobiles with 4-cylinder engines; a lack
of data for 6~ and B-cylinder engines with manuo! transmissions does not allow this dis-
tinction to be made with certainty. Furthermore, vehicles equipped with 8-cylinder
engines and manual transmissions are sufficiently rare that they may be included in the
automatic transmission categary, Dlesel engine vehicles in generl produce significantly
higher sound levels than their gas counterparts regardless of engine size and transmission

3-14
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type, and hence require a separate category, A final category is provided for light trucks
with 6= and 8-cylinder engines which, taken as o whole, do not appear to belong in any
of the obove categories, even though some individual light trucks do exhibit sound levels
typical of these categories. Light pickup trucks equipped with 4«cylinder engines ore
essentially the same as the corresponding automobile models and generate similar sound

levels, Accordingly, they are included in the automobile categories,

A summory of the vehicle categories is given in Table 3.2, The distribution of
sound |evels for vehicles in each category 1s shown in Figure 3.10, together with the mean
sound levels representative of each categery. In calculating the mean levels, the data
for some vehicles were excluded, os indicated in Figure 3,10, because the vehicles were
not considered typical of their class. [none case, however, subsequent review of the
operational data showed that one vehicle (054) may have been operated under the wrong

test condition. This case will be discussed more fully in Chapter 4,

In general, the data points separate well within the six categories, with the
exception of 6= and B-cylinder light trucks. Some of the light trucks would appear to
fit quite well in Categories 1 and 2, but others clearly do not, and there is no straight=
forward explanction for this inconsistency other than the differences in basic design. The
results indicate that under typical acceleration, the smaller 4-cylinder engine vehicles
with high fuel economy generate sound levels that are 3 to 5 dB higher thon the larger
B-cylinder engine vehicles, while those with 6~cylinder engines lie somewhere in between,
In general, the automatic transmission vehicles equipped with 6=cylinder engines of copa=
city greater than 200 CID are little different from those with 8=cylinder engines, The
one example of a é~cylinder engine less than 200 CID (vehicle #047) shows a sound level

of 68.6 dBA which is more in line with the general data applicoble to 4-cylinder engines.

The most significant increase in sound levels is found with the diesel engine vehicles
that have been recently introduced. With the exception of one vehicle, o light truck, the
sound levels for diesel engine vehicles oppear to be relatively insensitive to engine size

of transmission type. The data base is limited, but includes the majority available in the
U.S. in 1977,

The test results described obove were obtained with vehicles operating within
their normal temperature range, Several of the test vehicles were equipped with fan
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Table 3.2

Summary of Vehicle Categories

Ca;:cgory Vehicle Type Engine Transmission
) Automobiles 8-cylinder Automatic &
gasaline Manual
2 Automobiles 6=cylinder Automatie &
gasoline Manual
3 Automobiles & 4ucylinder Automatic
Light Trucks gasoline
4 Automebiles & A=cylinder Manual
Light Trucks gasoline
5. Light Trucks 6~ & B-eylinder | Automatic &
gasoline Manual
& Automobiles dn, 6=, & Automatic &
B-cylinder Manual
diesels
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clutehes that partially or fully disengage the coaling fan from the engine drive at normal
operating temperatures and engage to an increasing degree os the engine temperature
increases, The resulting increase in fan speed can cause an increase in vehicle sound
leve| for some vehicles. Since a portion of the engine power is used to operate the fan,
the power required to achieve the test aperating condition will also increase, thus intro-

ducing a secandary mechanism that can cause vehicle sound levels to increase.

To determine the effect of fan engagement on vehicle sound levels, the fan clutches
on 10 vehicles were adjusted to achieve the minimum slippage pessible and the sound levels
measured using the EPA Urban MNoise Test Procedure, The results of these tests are shown
in Table 3.3, together with the data obtained with the fans operating under normal con-
ditions. Figure 3.11 shows the increase in sound leve! plotted as a function of the base=
line level, As would be expsacted, the general trend is towards greater increases in sound
level for vehicles exhibiting lower boseline levels. The two data paints in Figure 3.11
that do not follow the general trend correspond to vehicles that exhibited transmission
resonances at the increased engine speed needed to satisfy the end conditions with the ;
fan engaged. It can be concluded that the increase in sound level with temperatures gen=- '
erally will be greatest for vehicles equipped with B~cylinder engines, and least for those

with 4=cylinder engines,

3.2 Tire Sound Levels

The sound level data presented in the previous section for vehicles operating
according to the EPA Urban Noise Test Procedure include contributions from both the
propulsion system, consisting of the engine, its accessories and the transmission, and
the tites, In some cases, ond particularly for vehicles with B-cylinder engines which
tend to be the quietest, the tires may contribude significantly to the overall vehicle sound
level, To determine this contribution, and to ossist in the subsequent identification of
the effectiveness of noise abatement techniques applied to the propulsion system, meas-
urements of tire sound levels were made on vehicles coasting ot specified speeds past a

microphone array, with their engines turned off and transmission in neutral,

The measured sound level data are presented in Figure 3,12 as a funchion of vehicle

speed. The firsk point to notice is the very limited range of sound levels obtained for the
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The Effect of Fan Engagement on Vehicle Sound Levels

Table 3.3

\l{j:, Vehicle Engine ,:T:;:;; Sound Level, dBA S.ound level
) Normal | Fan On Difference, dB
003 | Lincoln Continental V8 3A é1.1 64.5 3.4
009 | Mercedes Benz 240D L4(D) 4A 69.9 9.7 -0.2
018 | Buick Skylark Vé 3A 62.8 72.0 9.2
022 | Flat X1/9 14 4M 67.7 48.1 0.4
023 | Flat 128 4 4M 71.2 70.7 -0.5
024 | Peugot 504D L4(D) 4M 71.9 72.8 0.9
030 | Chrysler Cordoba va 3A 64.7 67.9 3.2

034 | Renault 12 SW 4 A 68.5 6%.2 0.7
035 | Chevrolet Caprice vs 3A 64,1 70.9 6.8
050 Subars 4WD SW H4 4M 63.8 64.5 0.7
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majority of vehicles equipped with the regular highway tire. As shown in Figure 3,12,
the majority of data points lie within 2 dB of the mean value at all speeds for vehicles

and tires of all sizes and makes. The mean relationship can be quantified as follows:

L = 62.5 + 36 log (353) , dBA

where § Is the vehicle speed in mph, The standard deviation is 1.3 dB,

The sownd levels measured for vehicles equipped with tires hoving an "aggressive"
tread, such as mud-and=show or town-and=country tires, are 5 to 6 dB greater than rib
tires used for normal highway conditions. However, the levels increase ot about the same

rate with increasing speed.

As would be expected from these data, there is very iittle variation in tire sound
levels between the various vehicle categories. Figure 3,13 shows a slight tendency for
inereasing levels with the smaller vehicles, and a major increase of 4 to 5 dB for light

trucks with aggressive tread tires at a vehicle speed of 25 mph.

The effect of tire noise on the sound levels measured for the EPA Urban Nolse Test
Procedure can be determined by subtracting the tire contribution at the vehicle speed
where the sound levels were measured. This has been done for each vehicle individuatly
using the 36~lag (speed) scaling factor and the resulting differences in sound level are
indicated in Table 3.4, only for the 19 vehicles where the difference is greater than 0.5 dB,
It should be noted that the EPA test level was, in general, less than 65 dBA for these 19
vehicles; notable exceptions were two light trucks (#014 and #070), OF the vehicles tested
with 4- and é-cylinder engines, only 11 percent exhibit a change in sound leve! greater
than 0.5 dB when the tire noise contribution is subtracted. However, for over 50 percent
of the vehicles tested with 8~cylinder engines, the chonge in sound level is significant, and
Is as much as 3 dB in some cases, The assoclated average reduction in sound levels for the

various categories is less than 0.5 dB, except for Category | where it js 1.3 dB.

3.3 SAE J9Bba Test Pracedure

The SAE J9B6a procedure invalves a full-throttle operation of the vehicle such
that maximum potential noise is generated. The procedure specifies only a single miero~

phone position, however, so the measured sound level is not always the maximum preduced
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Figure 3.13. Tire Sound Levels ot 25 mph"at 50<Foot Distance as a Function of Vehicle Category,

* Sound levels calculated ot 25 mph using separate regression equations for each vehicle based upon data taken at
nominal speeds of 25, 35, 45, and 55 mph.
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Table 3.4

Effect of Tire Noise on Sound Levels Measured

According to the EPA Urban Noise Test Procedure*

Tire Sound Propulsion Differencn in

Vehicle Enqlne 1 EEA T‘;" Leval at EPA Sylle;n SOE”':: L';:ml DJU:'. 19

o e R I Eort o e I

dBA f !
dBA db
ool v 1A 62,9 5%.1 60,4 -2,3
003 Ve Ja 41,1 58,6 57.5 3.6
004 L4 A 45.4 58.0 64,5 -0,9
014 va Ia 49,0 63,5 47.4 -1.4
ol8 V4 3A 62,8 55.8 41,8 =10
027 Ve JA 41,8 54,0 60,5 =13
032 V' JA 42,9 53.8 62,3 =0.&
033 va 3A 62,6 53.0 60,8 -1.8
035 Ve 3A &1 55,3 63,3 -0.8
03é va JA 40.3 54,4 57.9 -2.4
Qg L4 34 64,2 57.9 43,0 ~1,2
042 VB JA 1] 54,3 82.4 -f.0
014 ve A 62,4 56,9 &].0 -1.4
052 ve 1A 62,8 58.4 40,8 -2.0
057 va JA 43,8 55,2 83,1 -0.7
058 Vg JA 62,3 57.4 52,0 =3.3
045 VA JA 62,3 35,5 41.3 -0.7
a7 Ve 3A 63,7 54.1 42,9 -0,8
070 va 3A 48,% 40,7 68,2 -0.7

* Dola shown only for vuhicles where the difference In sound level due fo tire nalse contribution
is greater than 0.5 dB,
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during the test, The sound levels measured for this test procedure are shown in Figure 3.14.
as a function of the rated engine horsepower, In contrast with the data for the EPA test
shown in Figure 3.5, it is clear that there is no general trend in the data. Attempts to

relate the sound levels to other engine or vehicle parometers result in similar displays.

An illustration of the distribution of sound levels measured for the test vehicles
in the six categories defined in Section 3.1 is shown in Figure 3,15, The major point to
be noted is the relative insensitivity of the sound levels to the type and size of engine
and transmission in the case of gasoline~powered automobiles and light trucks, The mean
value for Categories 1 through 5 is 73.4 dBA with o standard deviation of 2,6 dB, Com-
paring these data with those for 1973 wahicles6 (where sould levels ranged frem 75 to 85 dBA)
it is clear that SAE J986a vehicle sound levels have been reduced considerably by o com~
bination of modified exhaust systems and reduced rear-axle ratios, Higher sound levels
are exhibited by vehicles equipped with diesel engines, the average value being 77,6 dBA.
However, only five diesels were tested and only one of these (Y059) had a level greater

than that exhibited by the other classes of vehicles.

A plot of the sound levels measured according to the SAE test against the EPA
test levels is shown in Figure 3,16, Examination of this figure indicates that the corre=
lation between sound [evels measured by the two test procedures is very low. Recalling
that the EPA test procedure is designed to simulate typical acceleratien conditions encoun=
tered in urban driving, and hence duplicate the noise exposure of the local community,
it appears that the usefulness of the SAE J98Bba test procedure 1s strictly limited to the

measurement of near-maximum sound levels that are unrelated to community noise exposure.

A comparison of the sound levels measured according to SAE J?86a and the EPA
Urban Test Procedure is given in Table 3.5 us o function of vehicle categery., The dif-
ference in sound levels, ranging from 5 to 10 dB as shown in this table, is only partly due
to the increased throttle setting required in the SAE procedure. The main reason for the
increase in sound levels is that the engine speeds achieved in the SAE procedure are con-
siderably higher than thase in the EPA partiol-throttle test, approaching rated engine
speed in some cases at the time when the maximum level is measured, However, there
appears to be no consistent relationship between the difference in saund levels measured

in the two tests and parameters relating to vehicle performance. As o result, there appears
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Table 3.5

Comparison of Sound Levels Measured According to the
SAE J9Béa and the EPA Urban Acceleration Test Procedures

Vehicle Category

Sound Leve s {dBA) According To:

Difference in

. EPA Uikan Saund Level

Neo, Vehicle Type SAE J986a Test Procedure B !
1 BA 73.6 63.4 10,2
2 6A & M 72.3 65,2 7.1
3 4A 74.5 6.6 7.9
4 AM 73.8 68.9 4.9
5 Light Trucks 74.2 66.6 7.6
6 Diesels 77.6 70.2 7.4
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to be no validity to the hypothesis that the sound levels measured by the SAE test could

be "adjusted" by means of a correction factor to provide equivalent levels under partial-
throttle operation. A procedure developed by the Committee of Common Market Auto-
mobile Manufacturers (CCMC) attempts to do just this by means of an interpolation technique
that is applied to each vehicle. This method was reviewed In o previous report,] and

additional data are presented in a later chapter,

3.4 Cruise Sound Levels

The sound levels generated under eruise conditions were measured in the test series
to provide additional infarmation on vehicle noise characteristics, ond for input into nojse
prediction models that Include all modes of operation. Measurements were conducted
with the vehicles crulsing at 35 and 55 mph using a throttle setting sufficient to achieve
zero acceleration. The maximum sound levels measured during o pass=by at 35 mph are
plotied against fuel economy in miles per gallon in Figure 3.17. It can be noticed that
the majority of data points lie within a band with o range of about 4 dB, and there is a
definite trend towards higher sound levels at high fuel economy, At least 70 percent of
the data points lie within the range of tire sound levels, i.e., 62.5 £2 dBA, measurad
in the test program. With few exceptions, the data points that lie outside this range
correspond to vehicles with 4=cylinder or diesel engines, or to high-performance vehicles
with manual transmissions. Two of these vehicles, identified in Figure 3.17, are light

trucks equipped with tires having "aggressive" treads.

The cruise sound leve! data for speeds of 35 and 55 mph are presented for the six
vehicle categories in Figure 3,18, together with the mean value for each category. For
vehicles equipped with gasoline engines and regulor=rib tires, there is a maximum varia-
tion of 2 dB between any of the categories at each vehicle speed, As expected, vehicles
equipped with diesel engines produce higher sound levels due to the dominance of engine
noise. The light truck category shows cansiderable scatter of the dato at each vehicle
speed, the sound level ot eruise being highly dependent on the type of tires installed, In
fact, the sound levels generated by vehicles equipped with tires having on “aggressive"
tread, such as mud~and-snow or town-and-country tires, are 5 to 6 dB greater than vehicles

with the regular highway-rib tire. Based on the data token at the two speeds only, it appears

that average cruise noise levels increase with vehicle speeds according to a relatianship

given by 32 log S)- 3-32 WYLE LADORATORILS
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As expected, the sound levels are lower for cruise at 35 mph than for the EPA test
aperation, the difference in levels being most noticeable for vehicles equipped with 4-
and é-cylinder engines, but negligible for those with 8~-cylinder engines, This result
verifies the hypothesis used in the development of the EPA Urban Noise Test Procedure —
namely, the introduction of more fuel-efficient vehicles with smaller engines will cause

greater increases in sound levels produced under acceleration than under cruise conditions,

3,5 Interior Sound Levels

During each of the tests, the sound level inside the vehicle was monitored con=
tinvously by means of a microphone located approximately & inches from, and in the same
horizontal and vertical planes as the driver's right ear. The microphone location was
estoblished wsing the method preseribed in the Society of Autemotive Engineers Standard,
SAE J336? The maximum sound level up to and including the end condition for vehicle
operation according to the EPA Urban Acceleration Noise Test Procedure was then recorded.
In general, it would be expected that the sound levels inside the larger, heavier vehicles
where the manufacturers attempt to provide a sense of luxury, would be lower than in
the smaller, lighter vehicles where overall ecanomy is the major factor. Since fuel economy
is strongly dependent on vehicle weight, this would imply that the intetior sound level
increases as the fuel economy Increases. This general trend can be observed in Figure 3,19,
The difference in lavels between vehicles equipped with the large 8-cylinder engines and
those with 4=cylinder engines and manual transmission are on the order of 10 to 15 dB.

This is the result of two foclors, Fimst, the difference in exterior sound levels generated
is 3 to 5 db; and second, considerably more attention is given to sound insulation of the
engine firewall and door seals in the larger, heavier, and more expensive vehicles as

noted above.

It is interesting to note that some vehicles do not fallow this general trend -
withess the small cluster of data peints representing vehicles with o fuel economy in the
range 16 to 21 miles per gallon and interior sound levels in the range 60 to 65 dBA. One
of these vehicles (Y007) is equipped with a rotary engine. Four of the others are equipped
with é-cylinder engines, but, judging from a comparisen of the exterier and interior sound

levels, their body structures more closely resemble those normally found in larger vehicles,
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In fact, the curb weights of these four vehicles are about 400 pounds greater thcm‘for the

other similar 6=cylinder vehicles included in Figure 3,19, hence the lower interior sound
levels, I

Figure 3.20 presents the interior sound level data for the six vehicle categories, and
allows a further conclusion to be made regarding the vehicles equipped with 8~cylinder
engines. The two data points at the top of Category 1 are for vehicles defined as compact
ar subcompact by virtue of their interior volume, whereas the remainder are mid-size and
large-size vehicles. This reinforces the assumption that low interior sound levels for 1977

mode| vehicles are associated with high vehicle weight.

Some interesting conclusions can alse be drawn from the data for Category 4
vehicles with 4-cylinder engines and manual transmissions. In thiscategory, threevehicles
exhibit exterior sound levels that are significantly lower than the others. A characteristic
common fo two of these vehicles (020 and #023) is that they incorporate a Front-whee!
drive; the other is equipped with a rotary engine. In eacl case, the gearbox is located
closer to the engine and further from the passenger compartment than in vehicles with

front enaines and rear=wheel drive, potentially resulting in lower Interior sound levels.

3.6  Stationary Test Sound Levels

The stationary tests were conducted at six stabilized engine speeds, as described
in Section 2.3, with the microphone locations shown in Figure 3.21. The purpose of the
tests wos to determine whether any relationship existed between the sound levels meas~
ured and those obtained from the EPA Acceleration Procedure. The measured data for each
microphone location are presented in Tables 3.6, 3.7, ond 3,8, Included in these tables
are the sound levels measured at 50 feet according to the EPA Urban Acceleration Noise
Test Procedure, and the levels measured with the vehicle stationary and the engine stabi=
lized at o speed equal to that at which the maximum sound level in the EPA test was
generated* Figure 3.22 shows the stationary sound levels measured 25 feet from the

vehicle plotted against the EPA Urban Acceleration Noise Test Procedure levels, The

* The 25-foot stationary test sound levels were measured on one side of the vehicle only —

the side on which the exhaust outlet was located, Therefore, to obtain a realistic com-
parison, the Urban Acceleration Test sound levels ore quoted in Tables 3.6, 3.7, and 3.8

for the some side of the vehicle,
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Table 3.6

Sound Level Dala Measured at

25 Feet From Stationary Vehicles

Statlonary Tasl Sound Levaly, dBA, a1 25 Feat A
Va'\I:icI‘e Farcent Rnied Engine Spred 1000 Ern | T
. Tust Leval
50 60 7 75 20 90 | RPM | gpml | Taaa?
003 ws,0 | 84,6 | a8 | s2.8 | 71,9 | 240 | av8 | 62,0 | sn.8
05 5210 | eas [ 12| nue | 7z | 7er | 630 | o | ens
209 6,2 | e70 | 700 | 7000 | 2.2 | 248 | 700 | 71,5 | a0
B 62.8 | 655 | &9.2 | no | e | 7a0 | s52 | 705 | anw
014 6.0 | 653 | 62,5 | 8,7 | 70,7 | 73.0 | 70.3 | 605 | 7.5
615 64,5 | 67.5 | 72,0 | 727 | 72 | 78,0 | 75.5 | 730 | 0.7
01e 5.7 | a1 [ 467 | a7s | 704 | 720 | 88 | 670 | a2
022 45,0 | 68,5 | &9.5 | 205 | m.7 | 750 | 65,0 | 690 | &n7
623 46.5 | aB.4 | 69.5 | 7009 f M8 | 735 | es.s | ses | M2
0z2¢ 7 | 7.7 | 760 | 780 | 7.3 | 80,5 | 75.0 | 755 | 7.0
025 65,0 | 68,0 [ 71,7 | 73,2 | 2,1 | 75.0 | 66,5 | e9.0 | s7.5
026 a5,0 | 602 | 7008 | 724 | 70 | 7e2 | 672 | 680 | st
029 68,3 | 704 | 72,4 | 207 | 75 | e | 7.5 | 82 | 858
030 6.0 | 63,0 | 5.2 | a8, [ e85 | 72.0 [ ¢9.5 | 630 | sa.7
€3 6l.0 | 3.0 | 6.7 | a0 | 700 | a2 | 727 | s18 | 37
032 45.2 48,1 1.3 .7 2.8 15,0 72.7 83,5 &62.0
033 62,2 | o485 ] 87,4 | 885 | 49,5 | 719 | 68,5 | 0.4 | 2.6
034 60,0 | 70,0 | 740 | 2008 | 73 | ans | 63 | 720 | a7
s 59,5 | 42,5 | 85.6 | s6.4 § 673 | 70.1 | 67.2 | 63,5 | ean
037 80,7 1 82,8 | 5.5 | ere | 700 | 2 | adid | ss.2 | 855
028 6.5 | 673 | 727 | 245 | 7as | 78 | 7004 | e7.0 | 44,2
037 o0 | 62,3 [ 709 | rae | 70e | a5 | a8 | a3s | ead
40 87,3 | 7220 | ve1 § 255 | 602 | mae | a6 | 755 | rus
041 61,7 | e | 71,2 | 7as | 20 | 7305 | sse | 705 | ead
042 62,4 | 680 [ 692 ] roa | 7 | 1| s e | a1
Qs 45,5 | &7.3 | 700 [ 7.4 | 725 1 75,5 | 714 | 7.0 | a5
oig 6,0 {670 | 70,0 | 71,0 | 72.0 | 7.8 | 72.0 | al.s | 43,4
o4B 40,5 | 83,0 | 85,9 | o7.5 | ane | 71,0 | 7100 | 5.0 | as0
050 58,7 | 61,0 | 6a,2 | 667 | 673 | 62,7 | en.2 | 3.5 | a8
053 6.5 | 720 [ 7.8 | 73,0 | 74,0 | 76,0 | 7405 | 720 | ana
084 0.1 [ 62.6 | 643 | 85,3 | 7.0 | en.g | s2.8 | e2.¢ | 82,5
055 s8.5 | 5.5 | e8.2 | 705 | 210 | 72.e | 71,0 | 46,5 | edn
256 6.7 | 655 | 6.6 { 687 | 7a5 | 75.0 | s3.5 | as.0 | s
057 50,0 | 83,0 | 5.0 | so0 | 70,0 | 7700 f 750 | 405 [ o510
ose 8.5 | 68,3 | 70,0 | 720 | 729 | zer | 7R0 | el | s2.3
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040 65,5 | a7,0 | 829 | mo | 725 | 7re [ o.a | o5 | eea2
061 625 [ 44,5 [ &8.0 | a%3 | 70.0 | 719 | 75.0 [ &0 ¢ s4.0
042 sad | 685 | x| 7y aas | s ] rar | ers | e
064 a7 | a0 | mo | 725 | e | ra0 | an7 | 71s | roa
045 68,0 | a5 [ 708 | 721 | 2 | srr | v | as0 | s
s 63.0 | 64,5 | s7.0 | sa.5 | sve | 710 | ra.2 | st | s4n
a7 57.5 | 5.3 | 61,3 4 612 | sdd | 879 | 70 1 410 | s222
Qe 250 Lagn | 20| w5 | 730 | 750 | mns b omas | s
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Table 3.7

Sound Level Data Measured 20 Inches

From Exhaust Qutlet of Stationary Vehicles

Stationary Teit Sound Lavel, d3A, ar 25 Fens EPA “
V’r\i};‘le Prseont Rated Enging Soaed o | €PN L:::"I
NN EREREEEE
03 75,2 74.0 75.8 8.1 7.5 al,e 78,1 7.7 &0, 4
cos | 725 | 78,4 | Bo.0 | 82,0 | 80,3 | 85,3 | 72.8 | 703 | e
o | 77,0 | 787 | B2 | 625 | 8.3 | es2 | s2.s | a1.8 | o0
o | a3 | 7s | ane | a5 | ane | saa | 75 [ ans | ane -
ol 75,3 9.0 B5,0 B4.7 87.0 B9.7 - 76.4 &7.5
o1s | .0 |87 | 859 | &a.0 | 8.5 P 92,0 | 88.5 | g7 | 70.7
o9 | 2.0 {7309 | 782 | 789 a0 | n2s | 7.0 | 7s0 | ss2 -
022 | 7.2 |70 | so0 | any | e | 845 | 837 | 207 | en.7 L
021 | 7.5 |77 | so4 | @7 | 823 | 8sz | 734 [ m0a | 212
o4 | ;s [ aa7 | are | ava | @ | so0 [ esz | ara | 710 -
025 | 8.3 | 842 | 855 | a7 | ar | a7z | ae3 [ s | 7.5 i
om | 7.3 |ea0 | sa7 [ans | ss0 | 88,4 | 81,2 | 768 | 453
29 | 78.0 | 795 | 040 | ee0 | ers | 90.5 | 883 | 7a0 | s18 =
o [ 0 2| 72a w2 | w7 | os2z | e | 70| sl i
ot | 743 | 70 | 79.0 [e0s | a7 | ae.s | wae | 753 | 3.7
002 | 700 | 840 | 87.4 | 8% | 90,7 | s2.0 | s | 72,4 | 420 ™
013 | #.5 [eos | 820 [ 82,0 | 017 | 83.0 | s2.0 | 727 | a2 i
e+ | 7e.0 | 7m0 | 830 | 87 | 8e5 | Be.s | 7.0 | 822 | 7.4
035 [ 7,0 23] rre | reue | eos | B2.0 | E0.2 | 7as | ean —
oar | 78 | 707 | s20 o5y | aea | 855 | a7 | 815 | 45 N
0% 78,5 7.4 B&.3 82,1 87.8 49,5 £8.2 78,1 41,4
o0 | 7.3 | ar0 | 834 fase | an2 | 907 | 77 | a2 | 728
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Table 3.8

Sound Level Dala Measured 5 Feet
in Front of Stationary Vehicles

Statianary Test Sound Levaly, dBA, ot 25 Feat EPA

V':;:" Percent Raled Engine Spead 1000 l.:::’l
50 80 70 ) a0 0 | RPM | gpaT

03 79.1 | 80,3 | 82,0 | 84,1 | 85,4 | 88,3 | 841 | 80,6
908 74.7 | 804 | 8402 | B85 | 8s.7 | e8,y | 78,0 | 47.5
009 79.4 | 853 | 85.5 [ era | ees | 915 ] 87,0 | 490
ol 76,7 | 78,6 | 82,7 L g24 | 03,4 | 253 [ 78,8 | 470
014 77,3 | 7.2 | .7 f B2 | 837 | B | 827 ) e7s
015 80.7 | 81,3 ) 85,9 | 870 | 870 | e2.0 | 873 | 70.7
019 75,7 | 7.2 | 80.9 | @04 [ B1.5 | 83.7 | 80,2 | 4.2
022 85,7 | 7.2 | 90.4 | 91,3 | 2.3 | e5.8 | 857 | 47,2
023 88,4 | 08,3 | 88.7 | 90,5 | 91,4 | 91,6 | d&4 | 7,2
024 84,0 | 8a.5 | 91,5 | 92,4 | 955 | o760 | 89.0 | 710
026 770 | 774 | 80,9 | B2,4 § 840 | 878 | 7.0 | 84,4
028 81,9 | 83,5 | 85.2 | aa,4 [ 84,5 | 827 | es.4 | 45,8
030 82,9 | a5.7 | 677 Voo |22 | 72 | mr | s
031 72,6 | 79.9 | 04,7 | 84,5 | 083 { 91,5 | 90,7 | 43,7
012 80,3 | 84,3 | 87,7 | @98 | 91.5 | 940 | 8% | 42,0
033 728 | 803 [ e&1,7 | 815 | 845 | 865 | 83,5 | 42
034 73,8 [ 83.0 | 85.3 | 847 ] ga.6 | 91,5 | 80,0 | 67,4
035 125 Vorse | 75y [ rea s | s o | s
08 78,7 | 72,5 | 80,7 | 824 | Bl | Bas | 7a.5 | ad2
017 80,0 | 84,3 | 87,4 | a%.7 | 21,0 | 94,5 | 72,0 | 3.4
649 83.0 | 87.0 | 91.0 | 926 [ 941 | 92,0 | 4.2 [ 72,0
] 770 | 79,4 | 82,0 | B30 [ 83,1 | @57 | 78.9 | e8.0
042 783 | any | 82,5 | 827 [ 845 | ge7 | a2 | 802
045 794 | a0.2 | g, 83.7 { 84,0 | 83,0 | B3.7 | 45.4
044 76,5 | go.s | Bo.s | 825 | 830 [ Brs | era | 2.4
048 700 | 240 [ 77,0 [ 720 | 725 | 8285 | B2.5 | w0
050 73, [ 78,3 | 81,2 {827 | 83,7 [ 875 | 77,3 | 1.8
053 33,7 | 83.0 | 38,9 [ 870 | %0 | 240 | 9.5 [ 4.
054 81,0 | 82.2 | 82,0 | d2,5 | axnv | 330 | g2.2 | s2.5
LLT] 81,7 | 83,7 | 84,5 | 39,0 | 905 | 823 | 91,3 | a4
056 Mo | 775 )77 | 802 | aaa | ass | 7ea | sels
087 52,0 | 84,5 | 87,0 | 870 | &0 | 905 | 870 | 419
053 a1.5 | 84,5 | 84,0 | 86,0 [ 87,5 [ 20,0 | 8s.0 | 42,3
089 84,5 [ 08,7 | 91,6 | 034 [95.0 | 974 | 734 ] 5.0
08l 750 | 78,2 | 8h.a | 830 | 8.5 | 82,2 | ava | ed0
042 82,0 | 84,0 [ 89,5 [ 904 | w0 | a7 ] e | sed
o84 8t.5 | 83.7 | 857 | 8.4 | 87,7 [ .2 | a5 | ma
045 773 | 90,0 [ ato | a4 | a5 | an e | a2
fea | s P rao b [ ane | oaan Pars e
267 TR I B TR S VAR TR ISR IS BT
de3 4,9 | 18.0 : .3 1‘ 8.5 | 20,0 | 73 3 e

3-42

1 :
EPA Urban Adcdlarmtion Maite Tast round lavel mearurns ot 30 fnnt,

WYLE LAODORATORIE




e ————

EPA Urbon Acceleration Test Procedure Sound Level at 50 Feet, dBA
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Figure 3,22, Correlation of Seund Levels Measured by the EPA Urban
Acceleration Test With Stationary Sound Levels ot 60 Percent

Rated Engine Speed.
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stationary levels in this figure correspond te o nommalized engine speed of 60 percent for
all vehicles — the engine speed at which the highest corralation (r = 0.59) was obtoined.

Lower values of the correlation coefficient are obtained for the other two microphone

locations at all engine speeds,

Since the purpose of a stationary test procedure is to allow simple enforcement of
noise regulations, it is not necessary for the sound levels measured by the two procedures
to correlate exactly. It is only necessary for the simple test to identify the vehicles not
complying with the regulation, without discriminating against those which do comply. To
this end, contingency table analysis has been wsed in the past. Such an analysis attempts
to find on independent variable {in this case the stationary test sound level) that can be
used to discriminate between different groups of the dependent variable (the EPA test sound
level), assuming that different groups do in foct exist, Reviewing the data in Figure 3,22,
there is a tendency for grouping of Category 4 vehicles, but many anomalies exist for other
categories., There is also o noticeable spread in the data {up to 10 dB) in both coordinate
directions, which would lead to significant errors of emission (vehicles Incorrectly passed
by the stationary test) and commission (vehicles incorrectly failed by the test), Thus, the
basic assumption necessary for contingency analysis is not valid, and so the method is

unsuitable in this case.

The lack of agreement between the sound levels measured by the two test methods

can be ascribed to the following reasons:

¢  The stationary test pracedure wos not performed at the seme throttle setting
used In the EPA Urban Acceleration Neise Test Procedure, due to the require=-
ment for achieving a stabilized engine speed. Previous tesl‘s'| have shown that
the vehicle sound level is sensitive to throttle setting, although much less so
than to engine speed,

o In Condition 1 of the EPA UrbanAcceleration Noise Test Procedure, vehicles
equipped with autematic transmissions tend ta shift from Ffirst to second geor
at a lower normalized engine speed (50 to 60 percent) than those with manual
transmissions, where the shift point is defined as 70 percent rated engine speed,
Thus, although this difference is considered typical of normal driving, o good
correlation with a stotionary test conducted at any one engine speed would not

be expected.
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¢  The maximum sound levels measured in the EPA Urbon Acceleration Noise
Test Procedure for vehicles equipped with automatic transmissions may be
praduced under Condition 1 or Condition 2, depending on the transmission
characteristics, These characteristics also determine the end condition at
which the sound tevel is measured under each of the test conditions, but

they are not considered at all in the stotionary test procedure.

Accardingly, it 1s concluded that a stationary test procedure invelving seund
level measurements at a fixed, stabilized engine speed, is not suitoble as o simple
test far the enforcement of noise regulations that might be based on sound levels measured

by the EPA Urban Acceleration Noise Test Procedure,

As would be expected, a much stronger correlation exists between the sound
levels measured by the EPA Urban Acceleration Noise Test Procedure and the levels
measured ot the same engine speed with the vehicle stationary. The relationship is shown
in Figures 3.23 and 3.24 for stationary test levels measured at 25 feet to the side and at
20 inches from the exhaust outlet, respectively = see Figure 3.2]1. The correlation coef-
ficient for the data taken at 25 feet is 0.89 and the standard error of estimate 15 2,2 dB.
If the three vehicles identified in Figure 3,23 (light trucks 014 and #070, and auto-
mobile #023) are excluded, the correlation coefficient increases to 0,93 and the standard
ervor of estimate reduces to 1.7 dB, indicating a faitly strong relationship between the
two measurements of vehicle sound level, The correlation coefficient for the data taken
20 inches from the exhaust outlet is lower {0.72) because the exhaust system is often not
the mojor source of vehicle noise. If vehicles #023, #040, #059, and 061 are excluded,
as indicated in Figure 3.24, the correlation coefficient increases only slightly to 0.73.

The sound levels measured to the front of the stationary vehicle exhibit a very low cor-

relation with these measured ar 50 feet in the EPA Urban Acceleration Noise Test Procedure,

leading to the conclusion that the sound energy radiated to the front is not representative
of that measured at the vehicle sideline.

The results of this analysis show that the sound levels measured at 25 feet from
the vehicle and at 20 inches from the exhaust outlet correlate reasonably well with those

measured by the EPA Urban Acceleration Noise Test Procedure for most vehicles, provided

that the measurements are conducted at the same engine speeds. The problem in specifying
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EPA Urben Acceleration Test Procedure Sound Levels ot 50 Feet, dBA
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Figure 3,23, Vehicle Sound Level Measured at 50 Feet According to the
EPA Urban Acceleration Noise Test Procedure os a Funclion
of the Sound Level Measured at 25 Feet ot the Same Engine
Speed With the Vehicle Stationary.
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EPA Urban Acceleration Test Procedure Sound Level at 50 Feet , dBA
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Note: Sound level taken at an engine speed corresponding to the
maximum level measured in the EPA Acceleration Test.
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Figure 3.24, Vehicle Sound Level Meosured ot 50 Feet According to the
EPA Urban Acceleration Noise Test Procedure as a Function

of the Seund Level Meosured 20 Inches From the Exhoust
Outlet at the Same Engine Speed With the Vehicle Stationary.
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a stationary test condition is that the engine speeds corresponding to the maximum sound

level measured in the EPA Acceleration Test are not known unless this test is first conducted,

A review of the data in the Summary Tables {see Appendix C) shows that, for
vehicles with manual transmissions, the mean engine speed at the maximum sound level
generated in the EPA Urban Acceleration Noise Test is 69 percent of the rated spead with
u standard deviation of 1.3 percent. Accordingly, it would be satisfactory to test al

manuals at 70 percent rated engine speed in a stationary test procedure,

The engine speeds at maximum sound level for the automatics tested are presented
In Table 3.9 for each vehicle categary. 1t will be noted that the range of values is much
greater than for manuals. However, it appears that suitable engine speeds for a stationary

test are as follows:

e Automobiles and light trucks with 8~cylinder engines — 50 percent rated

engine speed.

s Automobiles and light trucks with 4« and é~cylinder engines — 60 percent

rated engine speed,
o Diesels = 75 percent rated engine speed.

The sound levels produced at 25 feet in the stationary test canducted at the above settings
can be extracted from Table 3.6 and are plotted as o function of the EPA Acceleration
Test levels in Figure 3.25, The correlation ceefficient between the two quantities is 0,77
and the standard error of estimate is 2.1 dB, If vehicles 7014, #070 (heavy vans), and
#023 are excluded, the coefficient is 0.83, and 93 percent of the data points lie within

a £2,5 dB band about the mean trend of the data,

In summary, the stationary test described above invelving specified engine speeds
for each vehicle category provides the best correlation with the levels measured by the
EPA Urban Acceleration Test Procedure if the actunl engine speeds ochieved in this pro=
cedure are unknown, [F should be noted that the relationships developed and the definition
aof test engine speeds strictly opply only to the vehicles tested in this program. [t is not

known whether similar relationships apply to vehicles manufactured prior to or ofter 1977,
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Table 3.9

Engine Speeds for Automatics at Which

Maximum Sound Levels Are Produced in the
EPA Urban Acceleration Noise Test Procedure
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EPA Urban Acceleration Test Procedure Sound Level ot 50 Feet, dBA
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Figure 3,25, Vehicle Sound Level Measured at 50 Feet According to the

EPA Urban Acceleration Noise Test Procedure as a Functen
of the Stationary Test Sound Level at Prescribed Engine Speeds
for Each Vehicle Category.
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3.7

Summary of Sound Level Data

A summary of the sound level date generated from tests conducted on 66 light

vehicles and presented in this chapter is shown in Table 3,10 for each of the vehicle

categories, [t must be stated that the trends in these data, and the conclusions that wil|

be drawn in this section, may only be applicable to 1977 model year vehicles since modi-

fications to vehicles manufactured in subsequent years moy affect the sound levels gen~

erated without changing the vehicle parameters. The conclusions are as follows:

e There is a general trend towards increasing sound levels with increasing fuel

ecanomy. For example, vehicles equipped with 4-cylinder engines and manual

transmissions, with an average city fuel economy of 23.5 miles per gallon,
produce sound leyels that are, on average, 5.5 dB greater than those for

vehicles with B~cylinder engines and an average city fuel economy of 13,5

miles per gallon. Vehicles equipped with diesel engines produce sound levels

that are almost 7 dB greoter than those with 8-cylinder gasoline engines.

o  The application of demand cooling fans with mechanicel or electromechanical

clutches can decrease vehicle sound levels by up to 4 dB for vehicles with

8-cylinder engines. The increase is in the arder of 0 to 1 dB for vehicles

with 4-cylinder engines,

s With the exception of vehicles in Category 1 and light trucks with aggressive-

tread tires, the sound levels measured according to the EPA Urban Acceleration

Noise Test Procedure are not significantly influenced by tire noise,

o  The sound levels measured according to the SAE J?86a test procedure appear
to be relatively independent of vehicle type, size, and engine parameters,
The levels for almost 70 percent of the vehicles tested lie within 2.5 dB of

the overall mean of 74 dBA.,

s The difference in sound levels measured according to the EPA test and for
cruise ot 35 mph is greatest for vehicles in Categories 2, 3, and 4, but neg=-
ligible for vehicies in Category 1. This shows that the infroduction of more
fuel-efficient vehicles with smaller engines will cause greater increases in

sound levels produced under acceleration than under ¢ruise conditions,
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Table 3,10

Summary of Sound Level Data for Vehicle Categories

. EpA Wiban Test .
r(\:’nr. Vehicly Categary Trammission Sound Level t:f\j T;};A Crujse Level, diA Comt Level, dBA
. Yehicle Type Engine diA ’ 35mph | 55 mph | 25 mph | 3Smph | 55 mph
| Aulomobiles B-cylindur Automaltic 63 .4 73,6 61,0 49.6 55,8 &1.8 8.6
gasalime 4 Manual
2 Automabiles S-cylindar Automatic 65,2 72,3 2.8 69,4 54 .0 81,7 48,4
gasoline & Manwal
3 Auvtomebiles & [ 4-cylinder Automatic 66.4 4.5 63,4 69,5 §7.5 42,5 67,3
Light Teuchs gaseline
d Automebiles § | d-cylinder Manual éB.9 73.8 64,8 70.08 52.3 42,1 49.3
Light Trucks gaicling
5 Light Tiuehs -ERA Automalic 64,6 74,2 65,0 72.4 59,2 64,4 1.5
Bacylindar & mopual
gusaline
& Automebiles | 4=, &, & Aulomalic 70,2 77.6 .3 .2 58,6 &1,2 &.,46
Becylinder & Manual
disely

L AEw b st e




Interior sound levels appear to be related to vehicle weight and engine
horsepower, There is o significant difference of 10 to 15 dB between the
levels in smoll vehicles with 4-cylinder engines and those in large vehicles

with 6~ and 8-cylinder engines operating according to the EPA Urban Accel-

eration Noise Test Procedure,

The statienary test procedure involving measurements at different engine
speeds according to the vehicle category allows the EPA Urban Acceleration
Noise Test Procedure sound level to be estimated within 2,5 dB with a

93 percent confidence. However, a procedure involving a measurement of
the vehicle sound level at a single, fixed, stobilized engine speed, dees not
appeat to relate well with the EPA Urban Acceleration Noise Test Procedura,

and hence should not be considered as a useful enforcement technique,
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4.0  ANMNALYSIS OF THE EPA TEST PROCEDURE

The development of the EPA Urban Aceeleration Naise Test Procedure is described
in a previous n’:port,I together with the results of a preliminary implementation designed
te identify potential problems that might occur in practice. These preliminary tests were
conducted on 10 tight vehicles and the results were used to intraduce slight modifications
in the procedure. The data obtained from the subsequent tests presented in Chapter 3,0 of
this report allow for on additional eveluation and refinement of the procedure based upon
the results from 66 vehicles that represent a cross~section of those manufactured in 1977,
This evaluation is given in the following sections. First, however, it may be helpful in

following the evaluation to explain the details of the EPA Urban Acceleration Noise Test

Procedure.

4.1 The EPA Urban Accelerction Noise Test Procedure

The basic EPA test procedure is performed with the transmission {n first gear and
involves a constant=-throttle operation with the throttle set to achieve an acceleration of
0.15g at the "operating” condition — defined as 100 RPM prier to the maximum engine
speed at the 1-2 shift point (70 percent rated engine speed for vehicles equipped with
manual transmissions) or 22 mph, whichever occuss first, The sound leve| recorded is the
maximum value occurring up te ond including the "end" condition, defined as the 1-2 shift
point (which wlll occur at o speed greater than 22 mph if the throttle is set fo achieve 0,15g
at 22 mph) or 25 mph, whichever occurs first, This basie test is known as Condition 1,

Note that the operating condition, which establishes the vehicle operation, and the end

condition, where the sound level is measured, are not the seme,

For some vehicles equipped with cutomatie tronsmissions, the 1-2 shift may occur
at such a low vehicle speed that a higher sound level may be generated under acceleration
in second geor at speeds up to 25 mph = the maximum speed of interest in this acceleration
test procedure. Previous tests' indicated that this was most likely to oceur if the 1-2 shift
in Condition | takes place at speeds less thon 22 mph, whereupon o second test is required
to ensure that the maximum sound level is measured. This second test is conducted with
the transmission in second gear ond the operating conditien is 0,12g at 25 mph, The sound
level recorded is the maximum value occurring up to and including the end condition, in
this case, 25 mph. This test is known as Condition 2.
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Some vehicles with autematic transmission shift from first to second gear in
Condition 1 without any appreciable chonge in engine speed, making it difficult to
define accurately the shift point, Since this small change in engine speed will result
in o correspondingly small change in sound level, a higher sound level con be expected
in second gear at speeds up to 25 mph. Hence, for vehicles that exhibit a change in

engine speed of less than 150 RPM at the 1-2 shifr, testing is only required under Condition 2,

In all tests, the vehicle is required to achieve the end condition within a given
“end zone", defined as o distance of £10 feet about the "end point" — see Figure 2.4,

A run that satisfies this condition is called a "valid® run.

In performing the vehicle tests, it is expected that the acceleration at the
operating condition will vary from run to run about the required value. A test sequence

for o vehicle consists of at least 4 valid runs at the same thrattle setting, where the

average of the values of acceleration at the operating condition is within +£0.005g of
the required value for vehicles equipped with automatic transmissions, or within £0.01g
for manuals. [t is important te note that all valid runs must be included in this average,

regardless of the actual acceleration at the operating condition for each run, IF, after

4 valid runs, the average value of the acceleration is not within these limits, then one

of two aptions is available. First, if the average is close to the allowable tolerance,
additional runs may be conducted at the same throttle setting in the hope that the average
value of all the runs may eventually lie within the tolerance. Second, the throttle setting
may be changed, whereupon at least 4 valid runs are again required meeting all the above

requirements.

The maximum sound levels obtained from each valid run of o test sequence are
combined arithmetically to obtain o single average maximum level for each side of the
vohicle, The reported sound level for a vehicle is then the average maximum level for
the louder side of the vehicle. For vehicles equipped with automatic transmissions,
the reported level is the highest of the average maximum levels measured under Condi-

tions 1 and 2,

At first reading, 1t may scem thot the test procedure is unnecessarily complex.
However, as will become evident from the data presented in the following section, the

procedure is rather straightforward in practice, and the many requirements to be satisfied

are necessary to ensure its repeatability.

i
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4.2 Test Repegtability

To assess the repeatability of the EPA test procedure, it is necessary to review
the variation in vehicle parameters at the operating condition and the sound levels
recorded. A summary of the variations in vehicle acceleratien, engine speed, position,
and sound leve| is given in Table 4.1 for the vehicles equipped with automatic trans-
missions that were included in the study. A similar presentation for the vehicles with
manual transmissions is given in Table 4,2, Also included in the tables are the number
of runs required to complete the test sequences, and the average acceleration at the
operating condition, The calumn entitled "Condition No. " refers to the Test Condition

number {1 or 2) under which the maximum sound level was recorded,

The third calumn in Table 4,1 (second column in Table 4,2) provides data on the
number of runs required to complete the test sequence. In this study, the procedure for
establishing the required throttle setting was as follows. First, the driver set the throttle
at a position that experience showed was opproximately correct for many vehicles, Triol
runs were then porformed away from the test pad, and adjustments made to the setting
after each run. It was found that no more than three, and aften anly two, trial runs were
required to obtain an approximate setting, The next runs were conducted on the test pad
to finalize the throttle setting and to ensure that the end condition occurred in the end zone.
The first number in the third column refers to the number of initial runs performed on the
test pad, The second number refers to the number of runs required to complete the test
sequence. Thus, if 2 runs were required to establish the end condition in the end zone,
fallowed by 4 to complete the sequence, the entry under the corresponding candition
number would be 2/4, or 6 in total, If the first number is 0, then this indicates that the
first run on the test pad wos a valid run, and hence couvld be included as part of the test
sequence. IF the entry under the third column is 1/-, then the first run on the test pad
showed that the change in engine speed at the shift point was less than 150 RPM, and hence,
testing was required only under Condition 2. Three vehicles (nos, 003, 027, and 03B) of

the test sample were found to exhibit this characteristic.

Reviewing the data in Table 4,1 shows that for automatics the average total number
of runs required for Conditions | and 2 were 6.5 and 5.5, respectively, ond 12 when both

conditions were required. Significant problems were encountered only twice, with
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Summary of Vehicle Parameter Ranges for Automatics

Table 4.1

Ranga in Paromatars ot Ranga in Man, -
Mo, of Runs Avgs Operating Gendition Sound Laval
VYahicle | Condition | Cond. Cond, | Accel, | Accal. | RPM | Distangn | 20 foer | 25 faat
Ma, Na. 1 2 {g') [ (xa'sh | (2%) | (&) [ {2dD) | (LdB)
oq1 1 24 - 0.147 | 0.008 | 0.4 | 2.5 0.4 -
002 | 74 25 | oas | o0z [1.0] 2.5 0.5 -
00 2 /- 174 | 020 0.002 0.8 | 7.0 0.1 0.5
004 2 14 2/4 | 0425 | 0,000 [ 0.6 | 7.4 0.3 -
009 1 0/4 - 003 0.002 | 0.2 | 2.8 0.4 | 0.3
014 2 /4 o/ | o120 | 0,002 | 3.2 | 5.2 0.3 -
014 1 1/4 - 0148 | 0,004 | 0.2 1.4 0.3 -
04 1 445 - o047 | 0.004 | 8.6 | 4.2 1.1 -
09 1 3/4 0/4 0,15 | 0,003 { 1.0 1.8 0.2 -
026 1 2/4 - 0.155 ] 0.015 | 0.5 ] 3.2 0.2 j 0.2
027 2 /- \/4 | 0922 0,001 | 05| 2.8 05 | 0.3
t2a | 5/4 - 0045 | 0,005 | 3.3 | 5.9 0.8 | 0.8
029 1 o/d  o/8 0,04% | 0,003 { 0.7 | 4.2 0 -
030 1 7 - o040 | 0,003 |04 | 0.7 0.4 -
o3 1 274 3/5 | 04150 0.005 [ 1.8 | 4.8 0.7 | 0.7
032 (| 44 &/4 | 0451|0004 |09 [ 1.1 02 | 0.2
033 2 84 0 o9 | 0002 0.5 ] 8.3 0.3 | 0.5 =
035 | 1/4 - 0.5 | 0009 |20 ] 14 0,5 -
036 2 &4 o4 | o9 | 000z | 1.2 4,6 07 | o1
037 1 1/4 - 04% | 0,009 |07 | 2.5 03 | 0.2 —
oz ' 2 2« o4 | 0.N9 | 0008 | 1.5 | 44 08 | 0.9 -
019 2 0/ 1/5 o021 | 0,000 | 0,7 5.0 0,4 6.3 { I
042 2 /4 0/4 0.519 | 0,000 | 0.7 1.2 0,2 0.2 purt
044 1 2/4 /4 | 0047 | o007 | 45| 2.8 0.6 | 0.5 .
045 (| B/S - 0047 | 0.0n 1.5 | & 0.2 | 0. '
044 2 3/4 0/4 c.l1a | 0,004 | 0.7 1.8 4.3 0.3 wd
047 1 a4 - 0.1% | 0.002 | 1.0 1.4 0.t 0.4 oy
048 | 8/4 - 0,147 | o008 |11 a7 0.2 0.5 il
051 1 14 0/ 0.5 | o002 2.3 | 3.9 0.7 | o5 o
052 1 214 - 0,50 | 0,004 | 0.6 | 5.6 6.2 | 0.5 .
053 1 12/4 - 0049 | 0004 2.3 | 3.2 0.4 | 0.4
054 1 14 - 0149 | 0,005 [ 0.8 | 5.3 0.3 | o5 e
055 | 7/4 w4 | oasa | o007 (0.8 | 3.2 0.4 | 0.4
057 1 1/4 - o448 | 0,007 0.5 | 2.5 0.5 | 0.4
058 2 0/4 /4 o021 | 0,003 [0 | 4.2 0.5 | 0. —
059 I o0/4 - ¢.129 | o005 [2.0 | 1.2 0.3 1
062 1 174 o0/ od4r | 0,002 | 0.9 | 7.4 0.5 | o5
063 | 44 - 0% | o004 [ 0.7 | 5.0 29 | 2.4 —_
065 I 0/4 - 0.04% | 0.000 | 3,2 9,1 0.9 1.
066 2 & 24 0,197 ] 0.005 ] 0.4, 4.0 1,1 1 i
047 1 04 < ] oass| 0.cod Ja w2 1o .t =
n7o 2 074 1/5 0,129 | ©.005 g,5 2.d 0.5 [
a7l ! o5 - Q144 9.coa Q.7 1,1 0.5 g,z
Kaen Yalug 0.005 1 1.4 1 3.9 0.3 AL -
Gudh
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Table 4.2

Summary of Vehicle Parometer Ranges for Manuals

o] oo | A S [ o e
Na. Runs (g'ﬂ. A:c.el. Distance | Seund I:evcl + — ]
{tg"s) (201.) (2.2%) 50 Feet | 25 feal
0as 174 0,153 0,002 2.4 1.4 0.2 0.8
07 174 0.15 0,004 2,1 0.7 0.2 -
ala 1/4 0.153 | 0.004 2.5 0.9 0.8 -
on 1/5 0,151 Q,002 3.5 4,2 0.6 -
013 274 0,147 0,012 4,7 1.4 0.5 -
015 1/5 0.154 0.014 2,1 3.2 0.8 -
20 0/4 0,155 0.003 3.4 0.4 0.4 -
22 /4 0,154 | 0,003 4.6 1.5 8.5 -
023 4/4 0,157 0.003 1.8 0.9 0.5 -
Q24 &4 0.147 0.006 0.4 0.l 0.4 0.2
025 &/t 4149 | 0,017 4.4 0.7 0.5 Q.3
034 1/4 0,147 0,007 4.0 4,2 0.4 -
040 2/5 0.153 0.005 1,1 1.1 0.4 0.2
041 1/4 0,146 | 0.002 2.1 1.2 0.4 0,4
050 174 0.15) 0.005 3.0 1.0 f1 ] 0.4
054 1/4 0.148 g.02 5,1 0.4 0.4 0.4
040 0/4 0.15¢ | 0.008 3.7 0.7 0.4 0.3
ol 4/4 0,153 0.010 1,0 3.2 0.6 1.0
044 o/4 0.147 0.002 2.8 0.2 0.2 Q.6
048 0/4 0,147 0.003 3.5 1.2 0.2 0.2
49 Ozd 0.147 c.017 4.9 2.1 0.4 0.6
07) V/5 0,144 0,001 3.4 0.3 0.4 1.2
073 0/5 0.155 0.005 3.4 1.7 0.7 0.4
Mean Value 0.q07 3.3 1.4 0.5 Q.5
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vehicles ¥052 and #053, where the operating condition was extremely sensitive to throttle
setting. The vehicles were tested in approximately the order represented by their iden~ -
tification number, and it can be seen that the experience gained resulted in fewer tests

being required in the later stages of the study. For manuals, the average total number of

runs was less than 6, and there were no significant problems with any vehicle, It should

be noted that only occasionally were more than 4 runs required to complete o test sequence

once the throttle setting had been established, indicating that the end condition could be

achieved within the end zone with a high degree of repeatability.

With one vehicle (#054) there was some uncertainty in the appropriate test con=
dition. This vehicle was equipped with o 2-speed automatic gearbox requiring o manual
shift to change gear, Testing under Conditian 1 was not possible because of the absence
of an automatic gear shift. Therefore, it was tested under Condition 2 {an operating con=
dition of 0,12g at 25 mph), In retrospect, it would have been more appropriate to test
the vehicle aos though 1t were equipped with a manual transmission, by achieving an oper~

ating condition of 0.15g at 70 percent rated engine speed.

The follawing columns in Tables 4,1 and 4.2 present the measured range in param=
cters at the operating condition for the 4 or more valid test runs required in o test sequence,
For convenience, the ranges are given as + one-half of the difference between the maximum

and minimum values measured for each parameter,

The results show that the mean range in vehicle acceleration at the operating
condition was £0.005g for automatics; ranges larger than this often, but not always, ,
resulting in larger ranges in engine speed, Since the engine speed is largely dependent

on the acceleration at the operating condition, and to o large extent detemines the max~ !'

imum sound level, this result justifies the requirement for including a fairly small allow-

oble tolerance (£0,005g) in average acceleration aver the runs in a test sequence. The '

mean range of :0.007g for manuals was slightly greater than that for automaties, as was -

discovered in the development of the test procedure, and justifies the greater allowable '

tolerance (£0.01g) in the mean value, 1t should be noted that there is no apparent .

correlation between the larger ranges in acceleration and the number of runs required "]
£

to complete o test sequence.

-
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The mean ranges in engine speed at the operating condition were 1.4 percent
and £1.6 percent for automatics ond monuals, respectively, corresponding to a range of
about +0,3 dB in vehicle sound level (using a 45 leg (engine speed) scaling law which
is typical at the 1-2 shift point]). Of the 66 test vehicles, only 11 exhibited ranges
exceeding £3 percent, which corresponds to o range in sound level of £0.6 dB. The
ranges of engine speed occurring at the instant when the maximum sound level was meas-

vred were esseptially the same.

The ranges in distance at which the vehicle end condition occurred are given as
t feet about the end point=see Figure 2.4. The mean values are £3.9 feet and £3.3 feet
for automatics and manuals, respectively. Owver 75 percent of the vehicles achieved the
end condition within a range of £5 feet. Furthermore, less than § percent of the total
number of runs for all vehicles were invalid, i.e., with the end condition cccurring out=
side the end zone, The range is much Jess than the &) 0~foot end-2ene tolerance allowed
in the test procedure. However, since there is no correlation between the extent of the range

in distance and the range in measured sound level, there is no reason to change this tolerance.

The final two columns in Tables 4.1 and 4.2 provide data on the range of sound
levels measured at 50 feet and 25 feet. The figures in these columns refer to ranges as meas-
ured by the microphones in line with the end polnt at each distance —see Figures 2.3 and 2.4,
The mean values of the ranges for automatics and manuals ot both 50 feet and 25 feet were
40,5 dB which is the same order of mugnitude as the accuracy of the acoustic instrumentation
system. [t is interesting to note that the automatics which exhibited ranges In engine speed
of less than, and greater than, +3 percent at the operating condition, produced ranges in
sound level of 20,4 dB and 0.9 dB, respectively. Again, this justifies the small allowable

tolerance in average acceleration for these vehicles.

In general, the range in sound level was significantly less than £1 dB, However,
notable exceptions were vehicles #018, 1063, and #1066, each of which exhibited notice~
able resonances of narrow lrequency bandwidth. The larger than usual ranges in sound level
for these vehicles were due to the variations in engine speed at the end condition that either
coincided with these resonances or missed them entirely,

The time required to conduct the tests is shown in Table 4.3, The instrumentation

installed in the vehicle included a fifth wheel, accelerometer, engine speed pickup,
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interior micraphone and sound level meter, signal conditioning equipment, visual readout
devices for tha driver, a chain and tumbuckle for constant-throttle operation, and telemetry
equipment, The total time for installation was about 30 minutes an averoge, Calibration
of the complete system, including the 10 exterior microphones, was achieved in 45 to 60
minutes. Fora system with 1or 2microphones {us required in the finalized test procedure -

see Appendix B) it is estimated that this time would be reduced to about 30 minutes.

The next step in the procedure, involving 2 or 3 runs off the pad to establish an
approximate throttle setting, took about 5 minutes. The time taken to determine the exact
throttle setting and the starking position for aulomatics so that the end cendition occurred
within the end zone depended on whether testing was required under Condition 1, Condi~
tions 1 and 2, or Conditlon 2 anly. The figures given in Table 4,3 are based on a weighted
average of the number of runs requived as given in Tuble 4.1 and the average tatal time for
each test condition as obtained from the computer logs. The average time to complete a test
sequence is cbtained in a similar manner. Finally, o post-test calibration to check each
system component took about 20 minutes, Thus the average totel time for the complete test

procedure was 115 to 130 minutes for automatics and 100 to 110 minutes for manuals.

Summarizing the data obtained from the tests conducted on é6 |ight vehicles, it
can be stated that the ranges in vehicle parameters and sound leve| are small, and that
the tolerances are necessary, achievable, and adequate to provide repeatable resulis, The
number of runs required to determine the vehicle sound level is considered reasonable for
the accuracy that is obtained. It must be remembered that the test program included a
large number of vehicles of different types, most of which were unfamiliar to the test driver,

1t is probable that the Hime taken to conduet the procedure would be shortened if the driver

was familior with the vehicles.

4,3 Criteria for Measuring Under Condition 2

In the brief explanation of the EPA test procedure in Section 4.1, the two tests
required for seme vehicles equipped with autematic transmissions were discussed, It will
be remembered that testing under Condition 2 is required only if the 1-2 shift in Condi-
tion 1 aceurs ar such o low speed that a higher sound level may be generated in second

geor at speeds up to 25 mph., This is most unlikely if the 1-2 shift in Condition 1 occurs
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Table 4.3

Average Times to Complete Vehicle Tests

Time Required in Minutes

Task

Automatics Manuals

Vehicle Instrumentation

System Calibration

Approximate Throttle
Setting (OFf Pad)

Determination of Exact
Throttle Setting and
Starting Polint

Test Sequence

Post Calibration

30

30!

5

10-15° 5-10

20-30° 10-15

Tnl‘ul1

115-130 100-110

i Assuming 1 or 2 microphones.

4.9

2 Calculated using weighted average of the number of runs required
for each test condition obtained from Table 4,1,
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at or chove 22 mph, and this tentative speed criteria was used in the tests described
earfier in this report. One of the objectives of the tests was to establish a fim criteria

that would eliminate unnecessary testing under Condition 2.

The application of the tentative speed criteria in the vehicle tests resulted in
the requirement to test 18 vehicles under Conditions | and 2, The speeds at which the
1-2shift occurred in Condition 1 are given in Table 4,4, together with the maximum
sound levels measured under both conditions, The difference in maximum sound level
measured is plotted against the speed at which the 12 shift occurred in Condition 1 in
Figure 4.1, In cases where the difference in sound levels is negative, i.e., a higher
sound leve| measured for Condition 1 than for Condition 2, then it is unnecessary to test
under Condition 2. It is clear from Figure 4.1 that the 22 mph criteria is overly conser-
vative, in that it requires more tests under Condition 2 than are actually required to
establish the maximum sound level, If the criteria were set instead at 21 mph, then 2 of
the 18 vehicles would need to be tested under Condition 1 only, with a corresponding
saving in test time. As the eriteria speed is lowered, however, there comes a point
between 19 and 20 mph where a positive value of the sound level difference is shown
for one vehicle, and hence an error will be mode if Condition 2 is not implemented.

The effect of reducing the eriteria from 22 mph in incremental steps of | mph is shown
in Table 4.5, On the bosis of these data, it is recommended that the criteria specd bé
reduced from 22 mph to 19 mph, resulting [n a 50-percent reduction in the number of
tests required under Condition 2 while affecting (lowering) the measured sound levels

for approximately é percent of vehicles (one out of the 18 vehicles tested),

4.4  Microphone Locotions

The serles of noise tests descrlbed in Chapter 3 was conducted initially using a
total of & exterior microphones, 3 each on either side of the end zone, situcted 50 feet
from the centerline of vehicle travel as indicated in Figure 4.2{a), With this config=
uration, 19 vehicles were tested, The remaining 47 vehicles were tested using a total of
10 microphones, 2 at 50 feet and 3 at 25 feet on both sides of the centerline os indicated
in Figure 4,2(b), Onre af the objectives of the test series was to identify o single micro-

phone position that would adequately represent the sound levels measured by Ihese arrays,
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Table 4.4

Vehicle Sound Levels as Measured Under
Conditions | and 2

Maximum Sound Level , .
Vehicle 1-2 Shift Speed (dBA) Difference in

No. (mph) Sound Levels

1=~2 Shift 25 mph {dB)
002 19.9 63,6 61.8 -1.8
004 13.0 59,2 65.4 +6.0
019 18.9 69.1 68.2 0.9
029 19.9 63.8 63.6 -0.2
031 19.7 63.7 62.6 -1.1
032 20.9 62,9 62.5 0.4
033 18.0 61.3 62.6 1.3 .
034 13.9 56,2 60.3 4.1 '
039 13.5 59.2 63.4 +4,2
042 18.3 60.0 61.3 +1.3
044 20,2 64.4 62.9 -1.5
046 19.3 60.6 62.4 +1,8
051 20.7 64.6 63.8 -0.8
055 21.4 64,1 62.6 -1.5
058 16,0 59.7 62,3 42,6
062 21,7 66.4 65.0 -1.4
066 16,2 65.1 66,7 #1.6
070 10.9 62.8 68.9 46,1
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Table 4.5

Effect of Reducing the Speed Criteria for
Tasting Under Condition 1

-

Speed Criteria

No. of Vehicles
Requiring Testing

Percentage of
Reduction In No.

Percentage of

Vehicles for Which

(mph) Under Condition 2 of Tests SL is Affected
22 18 0 0
21 16 " 0
20 13 28 0
19 2 50 é
18 é 67 17

F—-

B.E

-

L& {1 % &%

L.
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The sound level data measured by the two microphone arrays discussed abave are
presented In Tables 4.6 and 4.7 for microphones located 50 feet and 25 feet, respec-
tively, from the cehterline of vehicle travel. The data are given in tems of the differ-
ence hetween the maximum level as measured by any of the microphanes at the same
distance and on the same side of the vehicle, and the maximum level as measured by each
individual microphone, At the bottom of each table, the mean values of the differences
are given for all vehicle tests, as well as for tests where sound levels were measured at
all & microphones at the same distance on both sides of the vehicle, It should be noted

that the latter mean values are taken from different vehicle samples.

In general, it will be noticed that the mean differences are small, except for
microphones positioned ot +25 feet (for the 50-foot microphone distance), and +16.4 feet
{for the 25-foot microphone distance) — see Figures 4,2(a) and (b). These two locations
are clearly unsuitable for measuring the maximum sound level during the test, and can
be discarded in the following discussion. For microphanes at both 50 feet and 25 feet
from the vehicle, there is little to choose between the remaining locations — in fact,
different conelusions can be made as to the optimum location for the left- and right=hand
sides of the vehicles, Sinece ull of the mean differences are less than 1 dB, and most less
than 0.5 dB, 1t does not seem realistic to make g strong point for any location, There-
fore, for the sake of convenience, microphones located along o line perpendicular to
the vehicle path and passing through the center of the end zane are selected to provide
o representative measurament of the moximum level produced by a vehicle in the EPA

Urban Accelemtion Noise Test,

To determine whether the optimum microphone distance is 50 feet or 25 feet from

the vehicle centerline, the following points can be made on the basis of the data obtained

in the test series;

o The mean variation in sound level laken aver a vehicle test sequence is

+0.5 dB at 50 feet and 25 feet,

e The mean difference between the maximum sound level and that measured
by the selected microphene lacations is essentially the same at both 50 feet
and 25 feet, The same is true for the standard deviation of the differences.
However, the mean difference in levels for the loudest side of the vehicle

only is 0.5 dB at 50 feet and 0.3 dB at 25 feet,
4-15 WYLE LABORATORIES




Table 4.4

Microphone Dato at 50-Foot Distance

RIGHT-HAND SIDE LEFT-HAND SIDE
Dilferunca in dB Aax Diffarenca in d8 Max -
Veb, Tus) fatwaosn taw, S and Scumli Baiwenn Max, 5L and Suum."l
Ma, Cand, f:.'Muu;ured hy Level SL‘ Manasyred by Lovel
WHiciophona ol {dBA) tAicrophong ot (d34)
EIUN BT TS 25 | g | ez _
00l | 0,2 |0 1.3 | sz.5 10 |0 b2 | eam
00} ! 0.7 | 0.3 | 3 Q.4 | o9 [0 L[ s2.2 N
2 0.7 | 0 1.3 | sz 14 |0 a.5 | 1.8 .
00a H - 1o 0,7 | s0.6 - |02 | on 8,1
2(F) wrfo 1.2 | &5 | 07 {oefo 83,9
o 1 0 1.5 |28 | s9.2 | c8 |o 1.6 | 9.2 N
2 04 )0 1,5 | 6.8 20 | o 0,7 | 5.4
005 ] - |o 6,2 | 7.0 - |o - 81,5
006 ! 03]a2}o0s | a9 b 12| o 69,3
o7 i - - - - 0.7 | 0,2 | 00 60,4 .
0o? 1 - ez 49,5 - o4l o 609 .
1(F) - oz o &6 - |oa| on 89.7
0l0 I 08 | ¢ 18 | &70 | 60 |09 | 0 &6.3
o1l 1 0.7 05|90 &9 | 09 |0 0,4 | 8.8
013 I - “ - - 0,3 | 62| 08 | 458
ol ? 61 {07 |05 [ e8.2 | o607 00 | a20
015 1 0,2 |04 | 04 | 707 1S oz | on 70,0 )
014 i - -] - - o {04 ]oa | ¢.8 '
0l8 1 0 |02 ]1a ) s2o | oz |os|or.e | a2 :
1(F) e o [ ne | 720 | o6 o7 |02 | N4 ‘
o 1 0 o [ oo | enl 0.7 [0 1.3 | e4,2 -
2 0 0,3 | 1.5 | #8.2 | o0 [o0 | 04 | 843 —
022 ) 0 07 |26 | 876 | 0 2.0 | 2.2 | 66t .
1{F) 0 0.9 | 2.0 | eau 0 23 | 20 | & i
02 1 a 15| 212 72| o 30| 1.7 | 0.2
i) 0 0,72 | 1.8 6.7 o0 | 3,0 1.7 70,0 i
025 I 0310 0.7 | 7.3 - |o 3.1 743 s
026 | - ]o 0,3 | &4 - loz2] o 45,2
027 2 - 2| ol 41,7 - J1o]o ! o
028 ] - |0 1.3 | é5.6 - o4 |0 86,0 —
027 I 0.8 |0 1.0 | s38 | 0.2 |05 0.2 | s1.2
2 0.4 |0 13 | 8de | O o5 | 0.7 | 4.8 v
o 0.0 J 0.2 {08 | a7 | 04 [14]0 bl __
1F) 0.8t o0 e | er | o a0 66,9
o 1 - | o] on 02,7 - |oa|o 81,7
: - 03| 0z bl.4 - o 0.2 | s2.6
032 1 - | a.9 52,0 - (o202 52,7 -
: - |n L 1.0 - |a Db | sl
112 ' - 2.1 {408 -1 - E 3 j .
: SN ICA R R RN < oJor]aa | e —
f signitia activation of clutsh fan, o
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a Table 4.6 (Continued)

- J RIGHT-HAND 5/DE LEFT-HAND $iDE
o Diflermnce in df Mox Dilferency in dB M
i — Vah, Test Betwnap Moa, SL and 5 é Batwaen Max, SL and ""'1
! Mo, Cond, SL Measurnd by L:::I 8L Megaured by i:”:‘
L , . v
d o Micraphona oty {28A) Micraphora ati (EA)
i FARES 25 | 0 [ 25
il 0 ] 04 | 0.2) 1.2 | es | 03] e |03 | a7
4 ) 1F) ot [oe2]re 49,2 02| 19 |00 47.9
i 015 I o 0.1 [ 1.8 (&0 [ 02] 10 |02 |63z
- W) | o6 )0 0.8 | 709 [ 09 )00 |0 8.9
L l 38 I - o 1.5 | 56,2 - 100 oas | ss2
[ H - {0 1.5 | 60,3 - lon o3 | so4
P 037 I - o - 45.5 - lo ha [ s8.0
1] 019 1 - Joa|os [saz | - Jo2 |6z | sz
j L ] - Jo |02 a2z - for o 82,4
40 t - le o2 | - loe2 e | 23 :
I 041 1 = |0 0.5 [ 7.8 - |o 2.9 | 0.3 ;
_ 2 I < lor o |eoe . lar {os | sz :
? - a0 | a1 - |0 0.7 | 4.2
~ 044 1 - | aafos [ ez = ]oalos | &z :
__3 2 - a 0.4 &1.7 - |0 0.5 62,9
H .
045 | < |o 04 | 65.4 - |0 0.8 | 457
e ods ' - | 04 |03 | s0e - loztfo .6
i lﬂ;‘ ? - D | 0.1 82,4 -~ loiafo 41,1
I " D47 ! - 0 0.5 67.5 P 0,6 48,6
il
i! o4 | - | 0,20l 64,0 - |oefo 5.2
% r: 050 ! - o202 41,4 - loslo 4.8
j 05 I - {o |oB | e -l ns o | oehe
- 2 - [} 0.9 53,2 - | 0sfo0 63.8
i E 052 1 -l 6,9 | 42,8 - lo2|aes | a4
“d lne 2 - a2 o I . lo 0.7 | &l.2
5 ] - (o 0.9 | 474 . lo oz | ez
§ j 054 I - le 0 | 62,5 « 103 )05 | ene
. as5 ) - |o4feo PR -l 0.7 | 4.7
2 - (ol os | é2s < loar e | s
| 056 I - ot 86,6 < [0 0.8 4a,6
= 057 | - lo 8.1 | st.9 - 1o |es | a3
} 038 1 -l 1adoe 50,7 « (020 5.7
! 2 - {oa]a0 81,4 - loslo 82,
: . 057 I B 1.0{ 0 75.0 - loeio 76.0 ‘
60 I - 0 0.4 64.0 - 0.7 M 67,2
ol i - ] o] o002 a5, -l 0.4 45,7 ;
! 1
P 042 t - 100 ¢ 435.8 - [ ns g0 44,4 ;
- 2 - laz|a 4,0 < ] 02 s | oes ;
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Table 4.4 {Continued)

RIGHT-HAND SJCE LEFT-HAND SIDE
Dilferonce in df Max Diilarenca in d0 T
Vah, Test Botwaen Max, 5L and S; nt‘i Batwnen tax, SL ond ,:‘ “;
No. | Cond, 5L Measyred by L-:ul SL Maotuted by l:n:nl
Microphont at: '.0;5‘\1 Hicrophone oty (dBA}
_zsl OI *25I _25‘ u| *251
Q64 I - 0 0.7 &4.8 - o0 | a2 85,1
2 - 0,z | 0,6 b4, ] - 0.2 0.3 66,7
ce? 1 - Q 2.4 42,2 - 0 2,2 8.7
0é8 | - 0 .8 b3 - [} .0 44,8
Q49 1 - 9 0.8 68,2 - o] a.] 48,7
079 1 - 0 9.7 62.8 - 1.4 | 0,1 41.0
H - 0 1.4 48.% - ol | 0.5 64,2
Muan
far all
Vahicle g4 |02 { 1,0 0,6 | 0,6  C.8
T
Mann .
for 16 0.3 | 03[ 1.3 ¢.7 | 09| 97
Vehiclas*
Standerd 0.3 [ o | 0.9 06 | 09| 07 L
Davialion

* For which data are evoiloble d! all microphone potitions,

o
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Table 4.7

Microphone Data at 25-Faot Distance

RIGHT-HAMD SIDE

LEFT-HAND SIDE

Dillarense in db

Dillarance in db

e, | Tew | Botwaen Atax, SLand | % | Betanen fdae, SL and s
Mo, Cend, $L Meagwurad by aun 5L Meowend by aun
Micrephons att Lavel Microphand al: Laval
{aBA : {cbA)
<144t 0 |els,4 “le4'| O [elo.d
003 i 0,8 o 7 86,7 0,2 | 0.1 | 2,8 46,8
008 | - 0 0.8 720 0.5 | 0.¥ 1.9 .7
oav 1 - 0 0.7 75,1 0,7 |0 1.4 79.4
HF) - |o 0,9 75.2 0,8 |0 1.6 75.6
02 | Wp palza g Jme | 02|03 2.2 § ma
i 2.2 t.8 ] 4.5 ¥] 0.8 2,0 77.3
025 I 01 | @ 0.7 71,8 - |0 31 74,1
024 1 q 1. ] 7.6 a,4 [ 0, 2.7 7.4
027 2 ) | 0.2 1.2 47,0 0,50 1,2 (YN
022 1 ¢,2 o 2.0 .2 L 0,2 2.2 71.2
031 1 9.7 o 0.4 68,4 1.2 |0 1.8 63,7
2 0.8 ] 0.1 67,1 4 10 1.9 48,0
032 ] 0 0.2 a1 48,1 Q 9.6 [ 3.1 49,2
2 0.5 |0 2,0 47.% 0,2 | 0.1 3.1 48,2
033 1 - 0.1 0,4 65,6 94 | 0 2.0 46,5
2 - [0} 0 57,5 050 1.4 67,8
k) 1 0 0 1.4 &2,4 Q5 (02| 2,5 61,2
2 Q 0.2 1.5 45,4 0,230 2.1 45,2
07 | 00 041 19 72,0 0 0,5 3,4 74.5
037 1 0 0.3 2.2 | a0z 0,2 [ 0| 2.0 | e5a
H 0 0,5 | 2.5 47,0 o1 |0 2. 60,7
610 H 1.0 ] 0,3 0,1 78.7 23|09 0 78,4
28] 1 0,4 [ 0.2 ] 0.5 7.8 9.7 |0 0,9 73,5
42 | 4 Q.5 1.8 86,7 - 0 I.4 &5,
2 o1 |02 22 68,4 - |0 1.5 54,8
Db 1 o | 0.6 | 18 69,0 130 1,4 70,7
2 9 0.5 1.8 48,4 1.3 ] 6@ 1.5 AF.4
o435 1 ] 0.2 0,9 71.4 9,4 | 0. 1.4 71.9
Qdé | - 1,1 2.4 67,0 9410 2.0 65,1
2 Q o7 2.4 43,7 05| 0 2.3 64,48
042 1 0y | o [ 73,7 - |o 1,8 7.2
048 1 0.4 0 0.7 70,6 08| 0 1.9 10.9
050 1 I ! 89,7 0,7 | 0 0.7 47,4
1(F}) 07 | Lo 1.1 67.8 1.2 @ 1,3 47,6
051 | 0 1.5 1.2 7.1 a0 0.8 28,0
2 bl 16| 2.6 70.4 0,61 0 2,3 87.7
252 I [ N1 472 a1 a2 2,4
| 2 DR R P B O 28,4 - 0 2.5 e,
t 151 1 I DR 5,4 ! P 1 rs.an
F 1iqnitiny aerivntian of shuteh fun.
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Table 4.7 (Continued)

RIGHE=HIAND $IDE LEFT-HAMD $I1DE
Cifferance in dB " Dilfazence in dB "
Veh, Tese Betwaen Mox, SLand s:‘l‘; Betwean Maw, SLand | . m‘-’i
MNa. | Cond, 5L Meswred by " 5L Measured hy waun
Microphona ot Level tAicrophone at; Leval
A : {dBA) P (dBA)
EAT-TE A I L RO DTS L B U S T W )
054 | 0,3 | 0.l 0.8 67.9 ] 1 1.4 40,2
055 1 4 2,9 5.3 PN - [+] 2.8 48,9
2 1} 1.5 6.0 7.5 - o 2,5 47,0
Q54 I 0.5 Jo.1 ] 28 7.0 - ¢ .3 7.4
474 I ¢ 2.0 2,5 89,7 0.7 10 1.1 70,0
058 1 1.1 0.4 0 44,8 c,8 [ 0,3 0,2 &5.8
2 0,7 4] 0,7 87,0 0,7 |0 0.7 47.0
040 | 0.5 | 0.2 .4 73.5 0.7 | 0. 0.9 74.9
041 | L% I I T A B 7.y 09 o1 | 0.7 .9
042 | 0.4 0.4 0.4 7.5 - 0.4 0 71.4
M 0 0.4 0.6 70,1 - Q0.4 Q.2 20.3
0s3 | [+] 1,81 4,2 7.3 0.4 1.4 1,8 77.3
044 1 ¢ 9.9 12 72,7 ol 0 1.8 75.4
045 1 0 Q.8 1.8 47,8 ey | O 2,2 44,7
Qb 1 ] 0.7 1.1 72, [ 2.t P I -
H 0 1.8 2.0 73,2 0.1 1.2 1.2 73.0
047 | Q 2.0 4,5 70,4 b 1,4 4,5 70,3
0é8 1 Q 1.0 2.7 3.1 0 Q.9 3.4 3.5
0s? ! o, 0.4 1.9 .7 £ a 0.8 73,7
070 ! 1] 8.5 1,? 68,2 6,7 | 0,51 0 64,1
2 4] 1.1 3.6 75,5 0 Q9.7 1,9 72,7
Maan
for all 2.2 |04 b2 0.5 | 0.3 1.8
Vabicla
Teraty
dnan
for J2 0.2 0.6 1.8 0.5 | Q.4 2.9
Vahiglay®
Srendard 0.0 |0.8f 1 0.5 { 0.6 1.0
Deviation

* Far abizn data 4 availoale gt all microphene positians,
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s In 11 cases cut of the 66 vehicles tested, the side of the vehicle registering
the highest sound level is different for measurements at 50 feet and 25 feet,
The difference in sound level in these cases is up to 1.8 dB, This result is

interesting but does not indicate which microphone distance is optimum.

o There is a stong correlation {r = 0.97) between the maximum sound levels
measured at 50 feet and 25 feet, The mean difference in levelsis 6.1 dB

with a standard deviation of 0.9 dB.

¢ The maximum sound {evels for all vehicles were measured under the same

test condition of both microphone distances.

These results do not lead to o strong justification for selecting one microphone
distance over another. Initially, there was o concern that the 25~foot microphone weuld
tend to measure the sound levels from the front and rear of the vehicle separately, resulting
in a lower maximum level, The data do not indicate that this cancern was valid, even
for the fonger vehicles with greater separation between the engine and the exhaust outlet,
Another concern was that the sound level measured at 50 feet could be extrapolated to
greater distances using o typical decay law, whereas that measured closer to the vehicle
would not cbey the some law betwean 25 feet und 50 feet. Typically, for a point source,
the sound level decays at a rate of about & dB per doubling of distance over a hard surface.
At distances close to a vehicle, it is not valid to assume a paint source, ond the sound
level decays at a rate less than 6 dB per doubling of distance. The mean decrease in
sound lavel between 25 foet and 50 feet as measured in the test series was 6.1 dB, indi~
cating that measurements can be conducted as close as 25 feet from the vehicle without
being in the near field of the sound source, The advantage of measuring the sound level
at 25 feet is that higher values of the ambient sound level (in the absence of the vehicle
nolse} con be tolerated. Furthermore, reflecting obstacles can be closer to the micro-
phones and the vehicle than if the measurements were conducted at 50 feet, Accordingly,

to provide additional Flexibility in test site selection, a microphone distance of 25 feet

is recommended.

4-21
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5.0 THE CCME NOISE TEST PROCEDURE

5.1 Introduction

An altemative test procedure to determine vehicle noise emissions under partial-
throttle operation has been propased by the Comité des Constructeurs D'Automobile du
Marche Commun (Committee of Common Market Automobiie Constructors — CCMC).? The
method takes advantage of the relative simplicity and repeatability of the full-throttle test
procedure, and {nvelves the interpolation of sound levels measured during full=throttle and
cruise operations according to o formula developed from urban driving studies, As proposed,
the method applies only to vehicles equipped with manual transmissions = further develop-

ment of an equivalent test method suitable for automatics is currentiy under study.

In a previous reporr] devoted to the development of the EPA Urban Acceleration
Noise Test Procedure, a preliminary evaluation of the CCMC approach was presented.
The tests conducted in that evaluation did not correspond exactly to those specified in the -
CCMC procedure, because ot the time it was necessary to compare the results with others
obtained under varying operating conditions. However, the results did indicate a range
of error that wos considered to be excessive, leading to the conclusion that a direct partial- -~
throttle test procedure was more suitable than the indirect, interpolation method far defining
sound levels produced under urban acceleration, Nevertheless, it was considered desirable

to perform the exact CCMC procedure to assess its potential benefits and problem areas, e

5,2  Qutline of Progedure

The prepesed procedure invelves three tests conducted under different operating
conditions, as described in Table 5.1, For test Conditions 1 and 2, the vehicle is opemted
at the stated entry conditions until the front bumper reaches a point A, which is 10m (33 feet)
from an imaginary line drawn across the test track cennecting the locations of twa micro=
phones placed 7.5m {25 feet) from the centerline of the test track — see Figure 5.1, At
this point, the throttle is fully opened as rapidly as possible until the rear bumper of the
vehicle reaches a point B, 10m (33 feet) past the microphones, when it is closed as rapidly
as possible. For all three conditions, the maximum sound level measured by the two micro-

phones and the corresponding engine speed are recorded,

51 ,
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Table 5.1

i

I

Vehicle Operating Conditions for the Proposed
CCMC Test Pracedure

. 7
S
| Test No. | Transmission Vehicle Entry Condition Vehicle Operation
| ; ] 1 2nd gear 40 km/hr (25 mph) but not greater | Full=throttle acceleration
‘ than 70 percent rated engine speed
? 2 3rd gear 1/3 rated engine speed Full=throttle accelemtion
_:ﬁ 3 2nd gear 40 km/hr (25 mph) but not greater | Constant speed (Cruise)

than 70 percent roted engine speed
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Figure 5,1, Test Track and Microphone Layout Used for CCMC Test Procedure
Evaluation.



To eliminate the naed to monitor the vehicle engine speed continuously, the CCMC
has preposed a method invalving correction factors applied to the entry engine speed. [t
has been found in previous tests7 that the maximum sound level in Conditions 1 and 2 occurs
on average when the vehicle is 17m (56 feet) past the two microphones, and that the average
engine speed corresponding to this maximum leve! is higher than the entry engine speed by
factors of 14 percent and 6 percent, respectively, for the two conditions. These factors

are then used to retain the simplicity of operation of the procedure.

In order to evaluate fully the CCMC procedure and the sensitivity of microphone
placement, additional microphones were located at the positions shown in Figure 5.1,
Also, the vehicle parameters were continuously monitored throughout the tests, even though
this is not required in the proposed procedure, The tests were conducted on two vehi‘cles,

o Toyota Corolla, S-speed, and a Chevrolet Chevette, 4~speed, denoted by vehicle num~
bers 005 and 011, respectively, In Table 2.1, The Chevette was the same vehicle tested
and described in Chapter 3,0; the Corolla was a different vehicle of the same type having

the some parameters as deseribed in Table 2,1,

The procedure for determining the interpolated sound level from the test results
invelves the use of standardized vehicle perffomonce curves =see Figure §.2 =described
in terms of normalized engine power and normalized engine speed, the nomalization being
with respect to the rated values of both quantities. The upper and lower curves shown are
for full=throttle acceleration and cruise, and it is upon these curves that points are placed
representing the maximum sound levels at the corresponding normalized engine speeds for
each of the three tests. An interpolation procedure is then applied between the sound lavels
at the thiee points under the assumption that the sound level varies linearly with normalized
engine power, The centrel curve is the interpolation curve thet relates the typical pers
formance characteristics of light vehicles operating in urban areos to the horsepower-to-
weight ratio, The first step in the procedure is to construet lines of constant sound level,
or "isophonic" lines as they are called. Then the partial-throttle vehicle sound level is
determined by noting the isephonic line thet intersects the central interpolation curve at

the point corresponding to the horsepower~ta~weight ratio for the vehicle,

5-4
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Figure 5.2,

Mormalized Engine Spoed

Standardized Vehicle Performance Curves Used in the CCMC

Interpolation Procedure, lsophonic Lines are lines of constant

sound level,
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5,3 Review of Dala

The data obtained from the CCMC tests are summarized in Toble 5,2, It should
he noted that whereas the corrected normalized engine speed agrees well with the actual
normalized engine speed at the peint of maximum sound level for the Chevette, there
is a disparity of 7 percent in Condition 1 for the Corolla, corresponding to a sound
level differonce of about 1dB. This Is caused by the relatively slow rate of accelera-
tion for the Corolla under fuli~throttle operation In second gear compared to that of
the Chevette. The result is that the actual engine speed for the Corolla in the region
near the microphone is correspondingly lawer than the correctad entry engine speed.
Thus, the universal correction factors proposed for the engine speed may not be appli-

cable to all types of vehicles.

A review of the sound levels measured by the other microphones in Figure 5.1
shows that they all register lower sound levels at the instant when the maximum value
is obtained at the CCMC microphone location. This is to be expected if the vehicle
directivity does not change significontly with increasing engine speed. Faor the inter-
polation procedure, the location of the measurement microphone may not in fact be
too critical provided that three points can be obtained forming a triangle about the
value of horsepowerto-weight ratio on the interpolation curve, The interpolated
sound {evels for the two vehicles were calculated using the procedure described above,
using the proposed method of applying correction factors to determine the engine speed
at maximum sound level, as well as using the achral engine speeds as measured directly.
The results are shown in Table 5.3, where it Is seen that use of the engine speed correc-

tion factar results in an interpolated sound level for the Corolla that is 1.1 dB too high.

Also shown in Table 5.3 are the intempolated and measured sound levels for an
acceleration of 0.15g at 70 percent rated engline speed — the end condition for manuals
in the EPA Urban Acceleration test procedure. The intempolated values were detemmined
assuming a lincar relationship between sound level and aceeleration. For both vehicles,
it was necessary to construct the isephonic lines outside the arco bounded by the three
points on the standard performance curves, thus reducing the certainty of the results, Also,
the interpolated and measured values of sound level for the Corolla were obtained with dif-
ferent vehicles, Even so, the discreponcies between the two values are rather large,

5-6
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Tdble 502

Vehicle Parameters and Sound Levels
Measured in CCMC Test Progedure

Entr Normalized Corrected | Normalized | Max. Vehicle
. Test Y « | Normalized | RPMat Max | Sound o
Vehicle Speed | Entry RPM . Position
Cond, A Entry RPM**| Sound Level | Level -
(mph) (%) (%) (%) (dBA) (Ft.)
Toyota ] 25,0 51 65 58 74.2 38.2
Coralla | 5 | 94,2 34 40 a7 67.2 | 47.4
3 25,2 51 -~ - 67.8 -
Chevrolet| 1 24,9 65 79 78 78,2 | 46,0
Chevette, 5 | 99,0 33 39 41 68.6 | 42.9
25,4 67 - - 72,4 | --

* Naormalized to rated engine speed,
** UUsing the correction factors applied to the entry engine speed, as discussed in
Section 5.2.

*** Distance measured from point where acceleration is initiated to point where max-

imum sound level occurs,

Table 5,3

Interpeiated and Measured Sound Levels
For Candition 1 in EPA Urban Noise Test

Interpolated Sound Level Sound Level for 0.15g at
s {dBA) Difference | 70%Rated Engine Speed Difference
Vehicle - <
Using Engine \ {dB) {dB)
Using Actual *
SpeedCorrec= . Interpolated | Measured
. Engine Speed
tion Factor
Toyota 72,4 71,3 .1 71.6 67.5 4,1
Corolla
Chevrolet| 5, 5 72.6 0.1 69.8 67.9 1.9
Chevette

* Measured at 50 feet according to EPA Urban Acceleration Test Procedure.
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In summary, it can be said that the CCMC procedure does offer some advantages
for measuring the noise emission of light vehicles. As proposed, it is repeatable in opera-
tion and does not require the vehicle to be instrumented. Furthermore, errors in individual
measurements are diluted to a certain extent in the determination of the partial-throttle

sound level due to the triangular interpolation procedure.

However, these advantages are achieved at the expense of inoccuracies in
determining engine speed at maximum sound level, and uncertainties in the assumption
of a linear relationship between sound leve! and normalized power, The engine speed
can be measured aceurately on the vehicle by means of a tachometer, but to correlate
this with exteriar sound level would require a more sophisticated instrumentation system
than that required to conduct the EPA test. In the latter, the engine speed is merely
required to establish an end condition and is not required in the measurement of the vehicle
sound level, With only two vehicles tested, it is difficult to arrive at a definite conclusion;
however, it appears that uncertainties in engine speed can lead to an error of at least 1 dB

in the interpolated vehicle sound level,

The assumption of linearity in the interpolation process potentially presents a more
serious error, and one that is additive to the error is determining engine speed, Previous
daral indicates an average difference of 1.5 dB between interpolated and directly measured
sound levels for partial=~throttle operation, with o maximum difference of 3.4 dB. Examples
of plots of the isophonic lines obtained from European manufacturers indicate that the assump-
tion of linearity is valid within +2 dB, mainly due to the effect of drivetrain resonances,
Furthermore, it is commonly recognized that the effectiveness of some noise abatement
methods as measured under full=throttle conditions is not always realized under partial-
thrattle operation, Because the CCMC procedure relies heavily on full=thrattle measure~
ments, even the interpolation procedure may result in an overestimation of nolse reduction
in some coses.

Finally, it is believed that further refinement and the development of an equivalent
procedure for automatics are required before it can be considered as a standard for light

vehicle noise emission measurements,
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APPENDIX A

Specifications for the Test Pad Materials at the

EPA Noise Enforcement Facility, Sandusky

The Following is a description of the asphaltic concrete specification used by the

EPA Noise Enforcement Facility in the construction of their test pad at Sandusky, Ohlo:

A, Composition

Aggregate Size Total Percent Passing

1/2
3/8
#4
16
#50
#200

B. Bituminus Content

AR 4000 4.5-9.5 percent.

C. Sealing

100
90~100
45475
1545

322

0-8

Federal Specification R-P~-355~D

Example "Jennite"

Two coals of sealant were applied using no thinner. A squeegee was used for

the opplication and a penetration of 70 to 80 percent was achleved,
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APPENDIX B

Finalized MNoise Test Procedure

This section contains the finalized version of the urban acceleration noise test
procedure for light vehicles incorporating modifications as determined necessary from

the preliminary implementation and data base development,

Urban Acceleration Noise Test Procedure
For Light Vehicles

1.0 INTRODUCTION

The test procedure described in the following sections is designed to provide o
meosurement of the noise emissions of light vehicles operating under acceleration condis
tions typical of those in urban areas. Sound level measurements are made for a vehicle
operation in which a given acceleration rate is achieved at a particular engine RPM or

vehicle speed, A constant partial-throttle setting Is used for the test, Appropriate test

conditions are provided for vehicles equipped with either manual or autematic transmissions.

The sound level is measured by a microphone located 25 feet (7.5m) from the centerline of

the vehicle path. Criteria for the selection of the sitem the instrumentation and the test

condition appropriate for a particular vehicle are specified in the procedure,

2,0  DEFINITIONS

Automatic Transmission: Any transmission which does not require action on the

part of the driver to change gears,

Manual Transmission: Any transmission which requires direct action on the part

of the driver to change gears.

Numerical Gear Ratio: The ratio between input and output shaft speeds in a

transmission, excluding the torque converter, A ratio greater than 1:1 is a reduction.
Note that the ratio of gears commanly called "low" have higher numerical ratio (e.g.,

3:1) than gears commanly called "high". In this test procedure, the term numerical

gear ratio is vsed to avoid ambiguity,

“

|

WYLE LABDORATORIE: |

i




E

e

L%

b

Test Run; The complele operation of o vehicle in a prescribed manner from

initiation o termination of vehicle motion in the prescribed direction.

End Zone: The section of the vehicle path, 20 feet in length, within which the

end condition must be achieved for a run to be valid,

End Condition: A pariicular value of vehicle speed or engine speed which must

be achieved during testing for a run to be valid,

Excessive Speed: A 1,é-mph greater vehicle speed, or a 4=percent greater

engine speed, than that specified by the end condition,

Operating Condition: A combination of vehicle acceleration and vehicle or

engine speed which is simultancously achieved when the vehicle is operated aceording

to this test procedure.,

Rated Engine Speed: An engine speed specified by the manufacturer which is

either the speed at which maximum power occurs or the maximum allowable speed,

Synchronized [nstrumeniation System: An arrangement where all vehicle and

acoustic data are simultaneously recorded with a common time reference. This usually

requires some degree of telemetry between the vehicle and a fixed position,

Unsynchronized Instrumenlation System: An arrangement where acoustic data

are not measured on o common Hme reference with vehicle data,

Test Candition: A complete specification of gear, throttle stop, starting point,

and vehicle operation.

Tost Sequence: A series of runs employing o single throttle-stop setiing, of which

o minimum of four runs are valid runs,

Throttle Stop: An adjustable device which limiis the opening of the vehicle's

throttle but does not interfere with closing the throtte,
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3.0  TESTSITE

3.1 The test site shall consist of a test pad over which the vehicle travels and sound
leve! measurements are made, plus approach and deporture paths, The site shall be
located in an area free of reflecting structures and sources of acoustic interference, The

dimensions of the site are shown in Figure B=1,
3.2 The following points shall be established on the test pad:

3.2,1 An end zone consisting of o 20-foot section of the vehicle's path of travel.

3.2.2 A microphone position locoted 25 feet fram the center of the end zone on a

line parallel to and 25 feet from the centerline of the vehicle path,

3.3 [fspace and equipment pemit, a double=sided test pad with microphones located
on both sides of the vehicle path may be employed to permit simul taneous meosurement
of the sound level or both sides of the test vehicle. Both sides of the site must meet the

requirements specified in this section.

3.4 The surface material of the test pad shall be homogencous over the entire area,
and shall consist of sealed asphaltic conerete, The surface shall be smooth and flat
within 22 inches (0.05m} over the entire area, and shall be free of loose gravel and
other particles, snow, ice, etc. The path over which the test vehicle travels shall be

dry and free of snow and ice.

3.5  The approach and departure paths shall have their centerlines aligned with the
vehicle path on the test pad, and shall be long enough fo provide for accelerating the
vehicle to test speed and safe stopping after the test, They shall be dry and free of

snow, ice, and any loose material which might be carried onto the test pad by the test

vehicles,

3.6 There shall be no reflecting obstacles located within 50 feet {15m) of the vehicle
patir on the pad or any microphone positions —see Figure B-1, The ambient sound level at
the site, produced by sources other than the vehiele being tested, shall be at least 10 &8
lower than the sound level measured from the test vehicles as it {s operoted according to

the procedure described in Section 6,

(33])
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Figure B«l. Layout of Test Site for the Urban Acceleration Noise Test
Procedure.
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4.0 INSTRUMENTATION

4.1 Instrumentation System

Instrumentation is required to measure both acoustic data and vehicle parameters,
including vehicle speed, acceleration, and engine speed, The instruments for measuring
vehicle parameters are usually maunted in the vehicle, while instruments for measuring
sound level are stationary, Obtaining a record in which all data are synchronized with
respect to a common time reference usually requires some degree of telemetry between
the vehicle and the fixed ocoustic instrumentation, Such o synchronized system
is not necessary to conduct the test, although it may be desired for research or other

pumoses. Therefore, this test provides alternotive procedures for two instrumentation

< systems.

4.1.1 An unsynchronized instrumentation system requires that vehicle parameters

be recorded with a common time reference, but synchronization with sound level data

is not required.

4.1.2 A synchronized instrumentation system requires that a common time reference

be used in recording vehicle parameters and sound level data. The synchronization method

must be accurate to within £50 msec,

4.1.3 Field calibration of the complete vehicle and acoustic instrumentation systems

shall be performed immediately beforo and after each series of test sequences on a vehicle

on the same day.

4.2  Acoustic Instrumentation

4.2, Acoustic measurements shall be made using instruments meeting the specifications
of ANSI 51.4 (1971), "Specification for Sound Level Meters™, for a Type 1 sound level
meler, The meter shall be set to A~weighting and "fast" response. The field calibration

device used shall have on accuracy of at least £0,5 dB,

4,2,2 The microphones shall be oriented so as to pravide the most uniform directivity in
the plone of the vehicle travel and pesitioned ot a height of 4 feet {1.2m) above the test
pad surface. Windscreens shall be placed on all microphenes in accordance with micro=-

phene and manufocturer's recommendations,

B-5
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4,2.3 If a synchronized instrumentation system {5 used, sound levels must be recordad
during each run such thot the time history of the sound level is available, IF an unsyn-
chronized system is used, maximum levels may be read directly from the sound {evel

meler, using ane hroined person for each channel in o double-sided test pad arrengement,

4.2,4 If a recording system is utilized, it must meet the requirements of ANSI 56,1 (1973},
ond "Qualifying a Sound Data Acquisition System" (SAE J184),

4.3 Vehicle Instrumentation

4,3.1 The vehicle shall be instrumented to record continuously vehicle speed, accel~

cration, and engine speed during each sun. In addition, the times ot which the vehicle

~ enters and exits the end zone must be marked or otherwise recorded for each run. The

measurements must be made to within the following accuracy:

Vehicle Acceleration — +£0.002q

Engine Speed — £50 RPM
Vehicle Speed ~  £0.2 mph (0.3 km/h)
Time* — +50 msec

* Times at which the vehicle enters and exits the end zone.

4.3.2 The recording system must be such that vehicle parameters may be checked after

cach run to ensure thot the operation specified In Section & has been satisfied.

4.3.3 Ta provide smoothing of vehicle parameter signals, o time constant of 100 to
150 msec is to be used, To assure proper time alignment, the same time constant must
be used in all non-acoustic channels, No filtering shall be applied to acoustic data

other then that associated with "fast" response.

4,3.4 For an unsynchronized instrumentation system, disploys of vehicle speed and
engine speed, os appropriate for the specificd end condition, must be clearly visible
to the driver during the test, These provide information needed by the driver to avoid

excessive speed (see Section 6.3).

WYLE LABORATORIES




5.0  TEST VEHICLE PREPARATION
5.1 The test vehicle shall be tuned accerding te the manufacturer's specifications.

5.2 Prior tothe test, the engine of the test vehicle shall be ot its normal operating

temperature .

5.3 The fest vehicle shall contain only the driver and the instrumentation necessary

for conducting the test.

5.4  An adjustable stop mechanism must be installed in the throttle linkage, This
throttle stop must provide o positive, repeatable, stopping point at partial throttle, and
not inlerfere with normal clesing of the throttle. A continuously adjustable stap mech~

anism, such as provided by a screw thread, is recommended.,

5.5  All auxiliory equipment on the test vehicle which can be tumed off from the

passenger compariment shall be in the off position during the test,

6,0  VEHICLE OPERATION

The purpose of this test is to measure the maximum sound leve! produced by light
vehicles under partial=throttle acceleration at speeds up to 25 mph. The vehicle is
operated at @ constant-throttle setting in first gear to achieve o specified acceleration

immediately prior to, ar at, the shift to second gear. For vehicles with manual trans=

missions, shifting is defined to occur at 70 percent rated engine speed, For vehicles with

outomatic transmissions, the shift occurs ot an engine speed controlled by the transmission.

The moximum sound level up to and including the shift is then measured, unless the shift

occurs at a speed gbove 25 mph, in which case the mecsurement is made at 25 mph.

For some vehicles with automatic transmissions, the sound level produced under

acceleration in second gear at 25 mph is higher than that measured at the shift from First

to sccond gear. A second test condition is therefore given for such vehicles, corresponding

to 25 mph in second gear,

The foltlowing subsections describe, for each test condition, the vehicle operation,

the appropriate adjustment of the throttle=stop setting, the starting point an the vehicle
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path, os well as the requirements for a velid test sequence, Preliminary runs will be
needed to establish the throttle~stop setting for the test sequence, A correct starting

point cannot be estoblished until completion of these preliminary runs,

6.1 Operation of Manual Transmission Vehicles (Test Condition 1M)

Step 1. Gear Sclection: Place the transmission gear selector in first gear unless apera-
tion in a lower numerical ratic geor will produce 70 percent roted engine speed
at or below 25 mph (40 km/h), in which case use the lowest numerical ratio gear

which will produce 70 percent rated engine speed at or below 25 mph (40 km/h).

Step 2, Throttle-Stop Adjustment/Operating Mode: Adjust the throttle stop such that
an operating condition of 0.!5g acceleration at 70 percent rated engine speed
or at 22 mph (35.4 km/h), whichever occurs first, is achieved during the opera-

tion of the vehicle as specified in Step 4, Allowable tolerances in the acceler-

ation are specified in Section 6,4, Completion of this step will normally require

preliminary runs,

Step 3. Starting Point/End Condition: Adjust the starting point such that the specified

operation of the vehicle in Step 4 will result in the end condition occurring
when the front-most edge of the front bumper is within the end zone. The end
candition is 70 percent rated engine speed or 25 mph (40,2 km/h), whichever
occurs fist. The starting point can be established by performing a preliminary
run in the reverse direction, initiating the vehicle operation in the end zone

ond noting the point where the end condition is ochieved,

Step 4, Vahicle Operation: With the appropriate gear selected, opproach the starting

point at 25 percent rated engine speed, maintoining constant engine speed, At
the starting point, rapidly open the throttle to the adjusted throttle-stop position.
Maintain the throttle at the adjusted throttle=-stop position until the end condition

is achieved.

B-8
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6,2 Operolion of Automati¢ Transmission Vehicles

There are two test conditions for vehicles equipped with outematic tronsmissians.
Test Condition | applies to all such vehicles; Test Condition 2 applies to vehicles exhibiting

certain characteristics when operated according 1o Test Condition 1,

6.2,1 Test Condition 1A

Step 1. Gear Selection; Place the gutomatic transmission gear selector in the Drive

positien.

Step 2, Throttle~Stop Adjustment/Operating Mode: Adjust the throttle stop such that
an eperating condition of 0.15g acceleration at 100 RPM priar to the maximum
RPM at the first transmission upshift, or 0,159 at 22 mph (35.4 km/h), which~

ever occurs first, is achieved during the operation of the vehicle as specified

in Step 4, Allowable tolerances in the acceleration are specified in Section 6.4,
Completion of this step will nomally require preliminary runs, If an acceleration
of 0.15g cannot be achleved, the throttle stop shall be adjusted to achieve the
maximum acceleration possible. If the vehicle operating condition can be achieved
at two different vehicle speeds, the transmission upshift at the lower speed shall

be selected,

Exception: If in achieving the operating condition, the engine speed decreases

150 RPM or less from the maximum engine speed noted at the first transmission

upshift, the vehicle shall be tested only under Test Condition 2,

Step 3, Starting Peint/End Condition: The starting point shall be such that the specified

operation in Step 4 of the vehicle will result in the end condition oceurring when

the front~most edge of the front bumper is within the end zone, The end condi-
tion is the maximum RPM at the first transmission upshift or 25 mph (40,2 km/h)},
whichever occurs first, The starting point con be eslablished by perferming o

preliminary run in the reverse direction, initiating the vehicie operation in the

end zone and noting the point where the end condition is achieved,

Step 4, Vehicle Operation: With the oppropriate gear selected, position the vehicle

at the starting point with the engine idling and the brake set, Simultancously

B~%
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release the brake and rapidly open the throttle to the adjusted throttle-stop
position. Maintain the throttle at the adjusted throttle-stop pesition until the

end condition is achieved.

6.2,2 Test Condition 2
Criteria for testing under Condition 2;

1. Vehicles for which the First transmission upshift occurs at a vehicle speed
iess than 19 mph* (30.6 km/h) when operated according to Test Condition |
shall also be tested under Test Condition 2.

2. Vehicles that exhibit the characteristics specified in the Exception for Test

Condition 1 shall be tested under Test Condition 2.

Step 1, Gear Selection: Place the automatic transmission selector in that position which
corresponds to the gear attained after the first transmission upshift under Con~

dition 1.

Step 2, Throttle~5top Adjustment/Operating Mode: Adjust the throttle stop such that
an operating condition of 0.12g acceleration at 25 mph (40.2 km/h) is achieved

during the operation of the vehicle as specified In Step 4. Allowable tolerances
in the occeleration are speciiied in Section 6.4, Completion of this step will
normally require preliminary runs. If an acceleration of 0,12g at 25 mph cannot
be achieved, the throttle stop shall be edjusted to achieve the maximum accel~-

eration possible at 25 mph without producing a downshift from the selected gear.

Step 3. Starting Paint/End Conditien: Adjust the starting point such thot the specified

operation of the vehicle in Step 4 will result in the end condition occurring when

the front-most edge of the front bumper is within the end zone. The end condition
is 25 mph (40,2 km/h}. The starting point con be established by performing o
preliminary run in the reverse direction, initiating the vehicle operation in the

end zone and noting the point where the end condition is achieved.

* As determined from o review of the dota obtained from 66 light vehicles,

B=10
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Step 4. Vehicle Operation: With the appropriate gear sclected, opproach the starting
point at 15 mph (24,1 km/h), maintaining constant vehicle speed. At the
starting point, rapidly open the throttle to the adjusted throttle=stop position.

Maintein the throttle at the adjusted throttle-stop pesition until the end con~

dition is achieved.

6.3 Thrattle Closing After End Condition

If an unsynchronized instrumentotion system is used, the throttle shall be closed
after the end condition is achieved to avoid excessive vehicle or engine speed. Exces~
sive vehicle speed is 1.6 mph (2,6 km/h) greater than the specified end condition speed.
Excessive engine speed 1s 4 percent rated engine speed greater than the engine speed
specified for the end condition, It is permissible, but not required, to release the throttle

after achieving the end condition when a synchronized instrumentation system is used,

6.4  Obtaining a Valid Test Sequence

6.4.1 If a synchronized instrumentation system is used, o run shall be considered valid

when the end condition is achieved within the end zone.

6.4.2 If an unsynchronized instrumentation system is used, a run shall be considered
valid when the end condition is achieved within the end zone ond excessive vehicle or

engine speed, as specified in Section 6,3, is avoided,

6.4.3 In order to characterize satisfactorily the sound level on euch side of o vehicle

for o specified test condition, a series of runs employing a single throttie-stop seting
shall be obtained, For asite having a single microphone, a minimum of four valid runs

in each direction {a total of eight runs) are required. For a site hoving o microphone on
both sides of the vehicle path, o minimum of four valid runs are required. Thereby,
minimum of four valid sound level measurements for each side of the vehicle are obtained.

Such a serics of runs conducted at the same partial-thrattle setting shall be termed o

test saquence.,
6.4.4 A lest sequence shall be considered volid when the average of the measured

vcceleration values of all valid runs, at the engine or vehicle speed specified for the

operating condition, are within the following tolerances:
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6.4.4,1 For manual transmission vehicles, the average of the acceleration values of
all valid runs of a test sequence shall be within £0,010g of the staied acceleration for

the specified operating mode,

6.4,4.2 For aulomatic transmission vehicles, the average of the acceleration values
of all valid runs of o test sequence shall be within £.0,005g of the stated occeleration
for the specified operating mode,

6.4,5 If the tolerances specified in 6.4.4 are not satisfied, the throttle stop shall be
readjusted and another test sequence shall be obtained. Runs at the first throttle setting

shall not be included in the reported data.

6.4.6 As analtemative to 6.4,5, it is pemissible to conduct any number of additional

" runs at the same throtile setting until the average of all valid runs in the sequence s

within the tolecance.

6.4.7 Runs with known instrumentation malfunctions or personnel errors shall net be |

considered valid runs. Such malfunctions and errors shali be documented.

7.0 ACQUSTIC MEASUREMENTS

7.1 The sound level shall be measured ot the microphone pasition defined in Sec~

tion 3.1 during each run of a test sequence, |
7.2 The maximum measured sound level at each microphone shall be recorded for

each valid run of o test sequence.

7.3 If a synchronized instrumentation arrangement is used, the maximum sound level

for a valid run is the maximum level measured up to and including the instant when the

end cendition is achieved,

7.4 If an unsynchronized instrumentation arrangement is used, the maximum sound

level for o valid run is the maximum level meosured for the complete run,

7.5  The maximum sound levels obtained for all valid runs of a valid test sequence
shall be combined to obhain a single arithmetic average maximum for each side of the

vehicle {see Section 6.4.3). The reported sound level shall be the higher average

B-12
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maximum value measured for the two sides of the vehicle, For automatic transmission
vehicles, the repored level shall be the higher of the average meximum levels produced

by Test Conditions 1 and 2,

8.0 ENVIRONMENTAL CONDITIONS

8,1  NMoise measurements shall be canducted only when the wind speed — including

gusts = is less than 10 mph (16 km/h) measured on the test pad at the microphone height,

B.2  Noise measurements shall not be conducted when the ambient temperature is less
than =4%F, nor under temperature or humidity conditions outside of the specified range

allowable for the instrumentation being used,

8.3  Noise measurements shall not be conducted in rain, snow, sleet, or hail,

B-13
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APPENDIX C

Data Summary Tables for EPA Urban Noise

Test Procedure

C.1  Description of Charts

The summary tables contained in this Appendix present the sound level and vehicle
operation data for the tests performed on 66 light vehicles using the EPA Urban Noise Test
Procedurs., Each tuble contains o brief description of the vehicle, the appropriate test
condition, and the distance at which the sound levels were recorded. Test Condition 1
is performed for automatics and manuals, the designations being 1A and IM, respectively.
Test Condition 2 is performed In some cases only for automatics, so this distinction is not
required, Tests performed with a demand fan activated are indicated by the letter “F" in

parenthesls following the test condition number, e.g., 1A(F).

The tables are divided into two parts. The upper part presents the vehicle opera=
tion data and the maximum sound levels measured ot any of the micrephones on each side
of the vehicle. The lower part presents the maximum sound levels measured at each micro=~
phone on cach side of the vehicle, Averages and maximum ranges for each column are
given at the bottom of each table. Taking the table for vehicle #001 on page B4 as an
excample, the entries show that 4 runs were required to complete the test sequenc;a, the
average value of acceleration at the operating condition {22 mph in this case) being
0.147g. The end condition for this vehicle was the 1-2 shift, since this occured at @
vehicle speed of less than 25 mph. In the first run (1.207), the 1-2 shift occurred at an
engine speed of 2023 RPM, corresponding ta a vehicle speed of 24.4 mph, ot a position
3.0 feet before reaching the center of the end zone = the end point. The maximum sound
level measured en the right side of the vehicle (as viewed by the driver) was 62.4 dBA at
1992 RPM, when the vehicle was at a position 7.9 feet before the end point. In other
words, the maximum sound level oceurred before the opemting condition was reached.

This moximum level was measured by the microphone at O feet, i.e., in line with the

end point — see Figure 2.4. Similar dato are shown for the left side of the vehicle.

In the lower table, the maximum sound lovels are given for each microphone

position, no account being faken for the instant at which they were measured.

C~1
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C.2

Index of Vehicles

ol Oldsmebile Cutlass C~-4 029 Dodge Aspen C-46
002 Dodge Royal Monaco C-5 030 Chrysler Cordoba C-48
003 Lincoln Continental Cc-7 031 AMC Gremlin C-50
004 Toyota Coralla C-10 032 Plymauth Fury C-54
005 Tayota Carolla SW C-12 033 Rolls Royce 5. Shadow |C-58
007 Mazda RK-4 C=-14 034 Renault 12 SW C-62
00% Mercedes Benz 240 D* Culs 035 Chevrolet Caprice Cebd
oio Ford Gronada C-19? 036 Ford Granada C-66
o Chevrolet Chevette C=20 037 Pontiac Astre C-70
013 Pontiac Firebird C-2] 038 Ford Pinto SW C-72
0i4 Ford Yan E=350 C=-22 039 AMC Pacer Ca74
015 Ford Pickup F=150 C-23 040 BV 3204 C=78
016 Chevrolet Pickup C-24 041 BMW 5301 C-80
018 Buick Skylark C-25 042 Ford LTD SW Cw82
019 Chevrolat Chevette C-27 044 Chevrolet Nova C-86
020 VW Rabbit C-29 045 Cadillac DeVille C-90
022 Fiat X 1/9 C-30 046 Marcury Marquis SW  |[C~92
023 Fiat 128 C-32 047 Ford Pinto C-26
024 Peugeot 504 D* Cwl4 048 Faord Granada C-98
025 Triumph TR-7 C-38 050 Subaru 4WD SW C-100
026 Jaguar XJ=121 C-40 051 Chrysler T. &C, SW  (C=104
027 Mercury Cougar C=42 052 Ford LTD =108
028 Marcedes Benz 450 SEL | C-44 053 . Oldsmobile Delta 88* [C-110

C-2
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Vehicle : Page Vehicle . Page
No. Vehicle No. No. Vehicle N,
054 Honda Civie CVCC C~112 044 Dotsun 620 Pickup c-138
055 Jeep Wagoneer (4WD) | C-114 065 Cadillac Saville C-140
056 Suab 99 C-118 066 Chevrolet K~5 Blazer €142
057 Oldsmobile Omega C-120 067 QOldsmobile Delta 88 C-144
058 Dodge 8200 Van C-122 048 VW Bus C-148
059 Intemat'l Scout Terra* | C-126 069 Ford Pickup F~100 C~150
050 VW Rabbit* C-128 070 Ford Box Ban C~152
041 AMC Jeep CJ=5 C=130 071 Porsche 911§ C~156
082 AMC Matador SW C-132 072 Pontiae Ventura C=158
063 Chevrolet Nova C-136 073 Pontiae Sunbled C=140
*Diagel

C.3 Data Summary Charts
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1.207 54 | 2023 | 24.4 -3.0 62.4 1992 | -7.9 0 62.6 2006 | -5.1 0
1.208 N44 | 2036 | 24.4 | -B.s 62.1 2036 | -8.6 0 62.8 2000 | -1.0 0
1,209 42 | 2054 | 24.6 -5.1 62.8 | 2047 | -5.8 -25 63.3 2054 | -5.1 0
1.210 149 | 2059 | 24.9 | -3.0 6.6 | 2047 | 7.2 25 63.0 1937 | 4:0 0
Average 47 | 2043 | 24.6 | -4.9 62.5 | 2031 | -7.4 -- 62,9 1999 | 4.7 —
- 007 _~ 116 0.3 1.3 0.3 16 1.6 - 0.4 55 8.7 -
.005 | 20 0.2 3.7 0.4 39 1.2 - .3 62 8.1 --
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #001 5, |5 5,5 S, |8, |5. %
— — - - owe -_— — - ——-—
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170 bhp @ 3800 RPM 1.207 | &1.8 | e2.4 | 61,0 61.8 | .6 | 61.5
TEST CONDITION: 1A 1.208 62.1 62.1 | 60,9 61.7 6.8 | 81.2
Mic Distance = 50 ft. 1.209 62.8 | 62.8 | 61.3 62.2 63.3 | 62.2
TEST DATE: 8/21/77 1.210 62.6 | 62.6 | 61.5 61.9 63.0 | 61.8
Average 62.3 62.5 61.2 61.9 62.9 61.7
i 0.5 0.3 0.3 / 0.3 0.4 0.5
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- 002_~| 25 0.4 3.0710.6 |12 7.8 - 0 57 5.6 -
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th
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #00p RS B B - t_ - |5 5 -
TEST VERICLE 558|m5% 258 w58 2855 |25 %
Dedge Royal Menaco : 2a O - ‘: Y f L: v i-, mx L) 2 : ) ﬁ
3-Speed Automatic RUNY i R SEY $2§ |[€%° |22y
VB~360 CID -
155 bhp @ 3600 RPM
2209 | 630 | 64.3 | 60.4 61.8 | 2.2 |é1.0
TEST CONDITION: 14 2210 | &30 | 63.4 | 60.2 61.8 | 2.0 [61.8
Mic Distance ~ 50 ft. 2211 | 61.9 | 63.4 | 0.6 0.7 | 2.2 |e0.7
IEST DATE: 5/22/77 2.212 | 633 | 62 | e0.9 0.7 | 2.2 [60.7
Averoge 62.9 63.3 60.5 61.3 &2.2 41,1
= 0.4 1.0 0.4 0.5 0.0 0.7 /
) .2 8.5 0.4 6.2 0.4
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2 ,003 9 0.3 4.6 0.3 0.4 1.2 - 0.2 0.4 3.5 .
RIGHT SIDE LEET _SIDE
TEST VEHICLE: # 5 «|% & Tow | 5. G . o
Dl RHICLE: 7002 Ss3|Zsy i3 258 |at8 (=88
Dodge Royal Monaco u Jge o JORR-Toall BRSO * 8 % =t
¥ x .2 | % X = 10 '\ o gz
3-Speed Automatic RUNF [ 2EQ |82 | S 2=q |42 -7
V8-360 CID
D
155 bhp @ 3600 RPM 2.215 | 610 | & | 0.7 0.3 | 61.6 |&1.5
TEST CONDITION: 2 2.216 0.6 61.6 | 59.8 60.2 61.8 |é61.3
Mic Distance = 50 ft. 2.217 6.4 61.5 | 40.2 0.8 61.7 | 61.3
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4/ 0.4 0.4 0.3 0.4 0.3 0.2
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Lz & in x 5 o U 23T - eazw & £y O |[&2Z g C2
gul T~ 851 5w 51 Bai =253 £ |55 | 35 |L85] £+

> = oo @

Ut 5s §)] 48| 5°& & | 48 |2 & =
3.342 22 1754 28.5 -8.1 &6.4 | 24,6 ~13.0 | -16.4 | 66.7 24.8 -10.2 0
3.343 Jd22 | 1753 26.9 5,9 é6.8 | 24.0 - 8.8 | =164 | 66.7 24.2 - 5.3 “16,4
3.344 18 | 1730 26.4 43.8 46.4 | 24,8 + 3,1 0 66,4 24.9 +3.8] -16.4
3,345 J19 | 1726 26.5 +1.7 67.0 | 24.6 - 3.9 0 &7, 4 24.0 -12.3 -16.4
Avermge J20 | 174 27.1 0.8 66.7 | 24.5 -3.7 - 66,8 24,5 - 6.0 -

e , 002 15 0.7 8.9 0.3 0.5 9.3 - 0.4 0.5 6.3 -

f.;‘ ,002 13 1.4 5.1 0.3 0.3 6.8 - 0.6 0.4 9,8 -
TEST VEHICLE: #003 . RIGHT SIDE LEFT SIDE
e a— O - e = — 'E; - ‘6 [T}

Lincoln Continental JaPO D @ 5 2 52 = A 52
3-Speed Automatic 7 o :i; ‘: ;E Cu% 2 v é g “g EI
V8 - 450 CID i |BEE2 | 25c| 822 555 | & g3
208 bhp @ 4000 RPM RON? =771 = 2 ¥ - -
TEST CONDITION: 2 3.342 66.4 | 65.4 63.4 65.9 66.7 63.4
Mic Distance - 25 feet 3.343 66,8 648.6 65.7 6.7 &6.7 64,2
TEST DATE: 7/25/77 3,344 66.2 | 66.4 65.4 66.4 66.3 64.8
3.345 66.8 | 67.0 5.5 67. 4 66.9 64.7
Average 66.6 | 66.4 5.0 45, 6 66.7 64.3
4f 0.4 1.0 1.6 6.7 .4 0.2
0.2 0.6 0.7 0.8 0.2 0.5

B e b g e o=




-t . O - E

it e e e e e

. e RIGHT SIDE LEFT SIDE
- ! 2 2 - - § = _ X -
T - Q v —— - = v: @ - ] -
S5 | BE A8 | 8% | (5|23 1333|385 | <5 |23 |3x3]8+
v = s = o P) o o L= T W g — [} 2 Eu ]
<% | =R | B2 | ®== 22| B2 TR L: | 2R O{3E O|LSE| 8
= 50 31 28 [ 3| &7 5 | &3 |58 |5°
RUNY 235 Al H = % o >
3.342 122 1 1754 28.5 -8.] 60.6 | 25.0 -8.1 0 61.0 24,9 -9.5 +25
3.343 122 | 1753 26.9 +5.,9 &0.5 | 24.4 -3.2 0 61.0 25.0 -5.9 +25
3.344 118 1730 26,4 +3.8 &0.5 24,9 +3.8 0 61,1 24,6 «1,1 +25
3.345 19| 1726 26.5 +.7 60.9 | 25.0 +,7 0 61.1 24,7 -3.2 0
Average 120 | 174] 27.1 0.8 60,6 | 24.8 -1.5 - 61.1 24.8 -2.0 -
-/ .002 15 0.7 8.9 0.1 0.4 6.6 - 0.1 0.2 7.5 -
O 7002 3 1.4 g1 0.3 0.2 5.3 - 0.0 0.2 7.7 -
2]
TEST VEHICLE: #003 RIGHT SIDE LEET SIDE
Lincoln Continental 5,55 .. G E = E e . |2 5T
3-Speed Automatic mtem o8 |@ o8 @ 3;‘3 708 |7 é;”
V8 ~ 460 CID P, B g o tso 3 52 o [ 2 <o
208 bhp @ 4000 RPM RUNF ="' 1= = 7 = 1= -
TEST CONDITION: 2 3=342 60.6 59.6 60.4 61.0
Mic Distance ~ 50 feat 3-343 60.5 59,9 &0.8 41.0
TEST DATE: 7/25/77 3-344 0.5 59,9 61 8.1
3345 60.9 60.1 é1.1 61.0
Average 40.4 59.9 40.9 61,0
-/ 0.1 0.3 0.5 0.0
0.3 0.2 0.2 0.1




RIGHT SIDE LEFT SIDE
c [+
B g 2 5 g § = . 3 8= |5 =
I 8 |=z v 2e |2 e g4 v =3 |2 ¥ “
S5 gz | &2 |35 | g2 | 58 |B5E| 23| sd | 58 |E5i | 43
o= [ x 5 v == o 2 &3 U= =7 -9 |=E= ) =
en | TN | £F |3 5 i3 |55 £° £ 285|255 | £
= =g L - 3 8 2 a8 o 2
U g 5 @ = v >
3,31} 126 1730 | 26.8 1.7 | 64.9 24.9 1.0 0 64,3 24,9 1.0 425
3.312 17 1725 | 25.9 10,1 | 4.4 24.0 - 3.9 0 63.6 22.6 3.8 425
3,313 120 1722 | 26.3 - 0.4 | 64,2 24.3 -13.0 0 63.5 24.9 2.5 25
3.314 120 1724 | 26.3 8.7 | 64.6 23.4 ~13.0 0 64.3 24.7 4.5 425
Average 121 1725 | 26.3 5.0 | 64.5 24.2 - 7.2 — 63.9 24.3 1.7 -
+/-  |.005 0.5 5,1 0.4 0.7 8.2 “- 0.4 Vz.a .
f.; 004 |3 .4 5.4 0.3 0.8 5.8 e- 0.4 1.7 4.2 | e
RIGHT SIDE LEFT SIDE
TEST VEHICLE; #003 §_ . | B 5.5 5w | B _ B o
) o8 |lmos |mOL 708 |5%% (%03
Lincoln Continental xS [ 22l [ xLun x2a | xud [ x5
3-Speed Automatic RUN? |2 |2=2° £=¥ dzq |22 |22
VB-460 CID i
208 bhp @ 4000 RPM
3,311 64,1 64.9 63.2 63.4 63.2 64.3
TEST CONDITION: 2 (F) 3.312 3.3 | 4.4 | 3.9 3.0 | 62.8 | e3.6
Mic Distance - 50 ft. 3.313 60 | 642 | a7 3.3 | 63.4 | 3.5
TEST DATE: 7/25/77 3.314 63,5 64.6 63.5 63.0 63.1 64.3
Average 63,8 64,5 63.3 43,2 63.1 63.9
/= 0.3 V 0.6 / OV 0.3 0.4 /
0.5 0.3 0.4 0.2 0.3 0.4 |.

LAl e T e




o1-2

N RIGHT SIDE LEFT SIDE
feae} ‘.-:':' — § § — c fa— [
SeW vz | L=z |5 s | 5% |2 T 4 3 | 57 2 3 3
583 g5 | 38 (8% | g8 |23 (538 £ g3 |23 | 553 =
%2 Ta g x |2y =2 | B= “=zo| o - CR ©Zg v
gzl 53| &2 |22 2 |E5 [£53]| 2 s |55 | 25§ £
P L Q Q =]
RUNY < o2 é = 3 l:-la v & 8 i R £ 8 3° 3
4.204 145 2205 | 13.0 -2,3 | 59.3 2205 | -2.3 -25 59.7 | 2205 -2.3 0
4,205 149 2230 | 13.4 -2.3 | 60.6 2230 | -2.3 -25 60.7 | 2217 -4,4 0
4,206 152 2198 | 12.9 -3.0 | 59.1 2193 | -1.6 -25 59.8 | 2193 1.6 0
4,207 146 2197 | 12,9 0.2 | 59.8 | 2179 | -0.2 -25 59.6 | 2176 1.2 0
4,208 151 2170 | 12.8 -1.6 | 59.2 2170 | «1.6 -25 58.6 | 2157 -0.9 0
4,209 156 2193 | 12.9 -0,2 | 58.8 2158 | ~0.9 -25 58.9 | 2158 ~0.9 0
4,210 .148 2179 | 12.9 -0.9 | 59.0 2179 | -0.9 25 58.4 | 2179 ~0.9 0
4,211 147 2145 | 12.8 1.2 | 57.9 | 2131 | -0.9 25 57.9 | 2109 1.9 0
Average 149 2190 | 13.0 <12 | 59.2 2181 | 1.3 - 59.2 | 2174 A1.0 | --
o/ 007 140 0.4 2.4 1.4 49 1.1 - 1.5 43 2.9 --
.004 | 45 .2 7.8 1.3 50 1.0 - .3 %5 4 -
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #004 5|8, _ |5 5 . |5 5 .
Goe|mOE 58 588 |55% (5528
Toyata Corolla x 2| x, 2% | 00 T I R T % 2=
3-Speed Automatic RUNY SEQ|2E° =g 22 |€20 (Jz¢
L4-97 CID -
75 bhp @ 5800 RPM 4,204 59.3 57.8 | 56.0 58.9 59.7 | 58.0
4,205 £0.6 59.0 | 56.9 58.7 60.7 | 58.0
TEST CONDITION: 1A 4,206 59,1 57.8 | 56.9 58.5 59.8 | 58.2
Mic Di 50 ¢ 4,207 59.8 57.7 | 56.8 58.3 59.6 | 57.7
e Distance = 30 . 4.208 59.2 57.4 | 5.5 58.5 58.6 | 57.2
4,209 58.8 57.9 | 56.4 58.3 58.% | 57.7
TEST DATE: 5/25/77 4.210 | 59.0 | 57.2 | 55.9 58.1 | 58.4 | 57.6
4.211 57.9 57.0 | 55.7 57.8 57,9 | 56.6
Average 59.2 57.7 | 56.4 58.4 592 | 57.6
m 1.4 1.3 0.5 0.5 1.5 0.6 /
1.3 0.7 0.7 0.6 1.3 7.0

pra———
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brepeec]



t-2

RIGHT SIDE LEFT SiDE
c &
° g2 = il § = . < 3% |5 =
== | 5% $c | =3 s =3 |2_ 2| 8. S =3 (= ¢ a
HEH R RN L R AR E R R EER
Sa | ER [ E2 |28 - - N ORI - -
|22 | 5| g3 |5°3] ® 5|43 |3%5 ¢
RUNT <3
4.215 123 2519 | 26.1 -6.5 63.8 25.6 4.0 0 65.8 | 25.5 1.9 0
4.216 24 2546 | 26.1 8.2 63.3 24.9 6.8 0 65.2 | 24,5 0.5 0
4.217 124 | 2522 | 259 4.7 63.6 25.2 8.2 0 65.2 | 25.3 8.9 0
4.218 .128 2516 | 26.1 3.0 63.8 25.1 4.7 0 65.2 | 25.6 13.1 0
Average .125 2526 | 26. 2.4 63,6 | 25.2 5.9 - 65,4 | 252 6. ==
+/- | .003 7|20 5.8 0.2 V 2.3 - 0.4 V?.o -
;002 10 2 8.9 |.-0.3 0.3 1.9 - 0.2 0.7 5,6 ==
RIGHT SIDE LEET SIDE
W:”OO‘; “'5‘__ "5‘_ E....'E .6...." 'E.... ‘6...‘,5
Zo0bi |68 |aow 560 |88 [T 28
Toyata Corolla w2 | x2& | x2in x 2 | x2& | c2
3-Speed Automatic rRun? |22 [22° =% SEG |22 (22¢
L4=97 CID
a
73 bhp @ 5800 RPM a5 | 6.3 | e3.8 | e2.7 3.7 | 65.8 | 64.5
TEST CONDITION: 2 4.216 63.3 63.3 | 62.4 63. 65.2 | 65.0
Mic Distance ~ 50 ft, 4.217 63.1 63.6 62.3 63.2 65.2 64.3
TEST DATE: 5/25/77 4,218 | 63.2 63.8 | 62.4 63.6 65.2 | 64.8
Average 63,2 63.6_ | 62.5 63.4 65.4 | 64.7
v 0.1 0.2 0.2 / 0.3 0.4 V /
0.1 0.3 0.2 0.3 0.2 0.4 |-




o RIGHT SIDE LEFT SIDE
b s § 5
L2 | L& | = | 23 5 | 5% (& 3| . 3 |53 [& T .
S i3l &2 | €5 | 3|28 |538|235 | <3 |28 |3358| €3
8@ m;g £ = ;.“'U -r.g-u E-n [ v o-u E-g & 3 -g o2
u g eI C o Z g c .T Y =7 = . o C u
<@ | A | 2 E 2 |23 |£83 | 27 s |23 (£°%3 | §°F
RUN? 2 S g 41 Ed 124 4 |24 |35
a
5,304 152 | 19.6 | 4332 a1 71.5 3989 | 0.3 o | 73.2 3994 1.0 0
5,305 154 [19.6 | 4082 -3.2 72.7 4013 | -4.4 0 74.2 4066 |- 3.2 0
5.306 155 | 19.5 | 4249 0.4 72.3 3934 | -3.9 0 73.4 3743 |-~12.3 ~16.4
5.307 52 | 19.6 4189 2.4 71.7 3903 | -3.9 0 74,1 4055 2.4 0
Average | 153 | 19.6 | 4213 0.5 72 .1 3960 | 3.0 - 73.7 3965 |- 3.0 -
4/ .002_~|0 131 2.6 0.6 53 3.3 - 0.5 101 5.4 -
0 001 0.1 119 2.7 0.6 57 1.6 -- 0.5 222 9.3 -
N RIGHT SIDE LEFT SIDE
TEST VEHICLE: %005 58 |8 5 © 5_8 |5 5_%
— g - [ —_— _— e —_— g - -_— b=
Toyota Corolla SW E%: géﬁ e ?522: géﬁi gég:
5Speed Manual RUNF |SE2 2= 222 %7 [5=° |2=7%
L4-97 CID - N ' =23 ! +
73 bhp @& 5500 RPM 5.304 7.5 | 71.3 732 | 73.2 |71.9
TEST CONDITION: 1M 5.305 72,7 | 71.7 73,0 742 |71.2
Mic Distance = 25 ft, 5.306 72.3 | 71.7 73.4 72.8 |72
TEST DATE: 7/18/77 5.307 71.7 | 70.6 73.1 741 |[71.8
Average 72,1 71.3 73,2 73.6 71.8
v 0.6 0.4 0.2 0.6 0.3
0.6 0.7 0.2 0.8 0.6




EI-D

=

i — - — T —
c § RIGHT SIDE LEFT_SIDE
£ = = -‘BE - % — g = - XD § =
- - = v e g O o .g g - o a 2 '..9_ @ -
Sy | 53| Es S8 | 3| =3 |558| 85 | g8 |23 533 &3
B2 | 82| x5 |22 | 2 2w |==n) ¢ | =2e | (53| ¢z
u L - . — o = =
e | Al 27| g5 3| E5 |73 2° | & |E3 |8°3] %2
RUNY ~ ~
5,304 a82 | 19.6 4332 3.1 67.0 3736 | -10.2 0 67.5 3948 '] - 1.1 0
5.305 54 | 19,6 4082 -3,2 6.9 4013 | - 4.4 0 67.5 4110 | - 3.2 0
5.306 155 | 19.5 4249 -0.4 6.8 3753 | -10.9 0 67.2 3753 | -10.9 0
5.307 152 | 19.6 4189 2.4 67.1 4055 2.4 0 67,6 3847 | - 6.0 0
Average 153 | 19.6 4213 0.5 67.0 3889 | - 5.8 - 67.5 3915 | -5.3 -
iy .02 0 19 2.6 0.1 166 B.2 - 0.1 196 2.1 -
.001 0. 131- 2.7 0.2 153 5.1 -- 0.3 162 5.6 .-
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #005 5,8, |5 _ = 5. |5 T _
- 83| m8s5]|lmtg %03 |95 |®5 8
Toyota Corolla SW Q| k28 e o % .2 . xéﬂ gEB.n
5-Speed Manual P 8:a | 20|83 2= 2z o
L4=97 CID RUNY 27 [ L= = = 2 =
75 bhp @ 5800 RPM -
5,304 67.0 | 67.0 67.5
TEST CONDITION: M 5.305 66.9 | 66.6 67 .5
Mic Distance = 50 ft, 5.306 6.8 66.7 67.2
TEST DATE: 7/18/77 5,307 67.1 | 66.9 67 .6
Averqge 67.0 64.8 67 .5
4/ 0.1 0.2 0.1 /
0.2 0.2 0.3




c § RIGHT SIDE LEFT SIDE
z 2 £E _ 1 . . — - le
e =] ‘a2 © o o =] [ . i o S~ B .
= = 0 & > - > ) g - n
SE 28| ES |50 | 52|33 |BsE| 83| 3 |2 |353) <3
33 g g . =g - [ & Z 8 - 5o aZg v
o8 Q2 x b Y] =% 2 = u = c E = C ¥ o=
< ¢ a2 L s |25 |s53{ g% 2 Z 3 92| £F
- - A a2 7] ] @
RUNY 4 R - o M o >
7.52 158 | 21.6 9.1 69.5 4087 4,9 05
7.53 150 | 21.5 - 13.3 69.2 4090 8.4 0
7.55 147 | 21.4 - 10.5 69.3 4147 7.7 25
7 .56 148 | 21.5 - 1.9 69.4 4096 7.7 5
Avemqe .]5‘ 2] .5 1102 69.4 ‘”05 7.2 -
- | .00z |o.l 2.1 0.1~ 1.2 /
0 ~004 0.1 2.1 0.2 18 2.3
* RIGHT SIDE LEET SIDE
TEST VEHICLE:  #007 N ENR R 5. - 15. |5.5|5.x%
azds -4 23i(753|75s A A
5~Speed Manual . iz | 830 |85 g = oy o0 |3z [229
Rotary - 80 CID RUNG (=7 L2 1=TF = 1= = 2
110 bhp T 6000 RPM 7.52 68.9 | 69.3 | 69.5 | 7.3
TEST CONDITION: 1M 7.53 68.6 69.2 69.0 66.5
Mic Distance = 50 ft. 7.55 68.6 9.0 69,3 6.9
TEST DATE:  4/19/77 7.56 68.6 9.3 69.4 68.7
‘Avemge 8.7 62,2 42.3 £h.9
/- 0.2 0.1 0.2 0.4
0.1 0.2 0.3 0.4

_ J—— — ———

v o NQTE: Vehirle tested in Phace Prine to End 7one, Snecifiratian




———

G2

c 5 RIGHT SIDE LEFT SIDE
5z s | 35 3 |59 | & 3. s |53 (& % | .
3% SE &3 £ 8§ <& 28 1 Ex8| L5 x% |23 (33 |&3
g | ES1BE | S% |22 (Ze |S2e|st | 2 (Ze (%% g
-~ - o = = N [ =4 = =4 . (%) -
ol o~ 2"- ::-:!-E =3 = 5 .;:‘6:: 'ﬁ-E =5 = 5 -C‘O-g = .2
5 A =8 i "3 K & 8 s " o =
. > 5 > >
RUNY
9.323 131 2791 | 3242 | 3. 75.5 3141 3.1 o | 75.9 | 314 3.1 0
9.324 34 | 2797 | 3275 | 1.8 | 747 3134 | -1.8 o | 75.4 | 3134 -1.8 0
9.325 34 | o797 | a3me | -1 75.0 | 2131 | -1.8 0o | 75.7 | 3107 -4.6 0
9.326 135 | 2788 | az24 | 2.5 | 75.4 | 3085 | -8. o | 75.6 | 3134 | -3.2 0
Average 133* | 2793 | 3265 | -0.6 | 75.1 3123 | =21 — 75.6 | 3129 | -1.6 _—
7 00z~ |4 53 3.7 0.4 18 5.2 - 0.3 12 4.7 -
7002 5 41 - 1.9 |L-6.4 48 .0 . 6.2 22 3.0 -
RIGHT SIDE LEFT SIDE
TEST VEHICLE: %009 5 EBls_ 5 _ % 5_% |5 5. %
——— et -— e tba | b — [~ — o -— = L
Mercedes Benz 240D ‘2 o= mx ‘; 8 ";: .‘3 - “: ; < “; '; k: 2 o
4-Speed Automatic # =508z | 822 S22 |8=0c |8Z20
L4=147 CID (Diesel) RUN 2T0I= =% 270 = =3
62 bhp i@ 4000 RPM
9.323 75.5 | 74.3 74.8 | 75.9 | 74.9
TEST CONDITION: 1A 9.324 74.7 | 74.4 747 | 75.4 | 74.2
Mic Distance - 23 ft. 9.325 75.0 | 74.2 75.4 | 757 | 73.8
TEST DATE: 7/14/77 9.326 75.4 | 73.9 74,7 | 75.6 | 741
Average 75.1 74.2 74.9 75.6 74,2
4/ 0.4 0.2 0.5 0.3 0.7
0.4 | 5.3 0.2 0.2 0.4

FPAONTT 7 1) Lk bkt TRA AL 00 AR




L

T leed feerd

RIGHT SIDE LEFT SIDE
g ,g — x — = — — X — =4 —
= r | = ziE Y s 1.2 %l 4 2 g ¢ (£ 2| g
SE s |25 |8F | z3 | TE | 553 23 | x2 | 2205523
[T = E &= 9 o 'E fav 2 , s [+ “6 o E .,
sl B | 855 |=Y =7 <% - B z g s |.SF ] £
R RS Il N 2|28 |8°8| =7 3 | 23 |8°%3 ="
RUN 35
9,323 13 2791 3242 3.1 69.8 3154 3.8 25 69.7 3141 3.1 +25
9.324 .134 2797 3275 | -1.8 69.3 3134 | -1.8 +25 9.6 3096 6.0 +25
9.325 134 2797 3318 | -1.1 69.5 3134 | -1 0 69.8 3131 -1.8 25
9.326 .135 2788 3224 | -2.5 69.4 3129 | -3.9 25 70.4 3134 -3.2 +25
Average .133% | 2793 3265 | -0.6 9.5 3138 | 20.7 -- 69.9 3125 -2.0 --
/e | 002 4 53 3.7 0.3 16 4.5 — 0.5 16 5.1 -
.002 | 5 41 - 1,9 0.2 9 .2 - 0.3 29 4.0 -
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #009 . |5 '5,533 T ER 5, -
—_— = m8F |BoR 58 Z08 (w0
Mercedes Benz 240D < ; ﬁ : .; S 1% en e :‘J e 2 Y ::'J
4-Speed Automatic RUNA 2z g Z0 20 =9 Ec =q 2" =0 Eﬂ =g
L4-~147 CID (Diesel) = -
62 bhp @ 4000 RPM
9.323 69.5 | 49.8 69.4 69.7
TEST CONDITION: 14 9.324 9.0 | 69.3 9.3 | .6
Mic Distance - 30 ft., 9,325 69.5 | 69.1 9.4 | 69.8
TEST DATE: 7/14/77 9.326 69.1 | 69.4 9.8 70.4
Average 69.3 | ¢9.4 69.5 49.9
+fm 0.2 0.2 VV /
0.3 0.3 0.2 0.3 L
T S lwd i D b e L




T TS T T ey ey e - LT T T e e ey
RIGHT SIDE LEFT SIBE
5 § — o i = —
= T = = 3 S 83 (2% " B §3 12 ¢ 3
- G & 55 8 % % 9 z 3 AEE| Ly % 8 =& |Ex55 a g
ez == | KT |96 | 8% | 55 | 225 & ) g5 | 55 |[£25 )
G o &g} o .o - 5 = < Z . e C Yo < & < E .- g 2 e
@8 =% |23 2| 23 |5%3| 5° 3 | 253 |53 | 2
5 v & & g A A &= A >°" %1
RUM = g %
9,327 .129 2793 | 3203 5.2 75.5 3134 4.5 0 75.8 | 3137 5.2 0
9.328 .129 2789 | 3264 -1.1 75.0 3096 -6.7 0 75.6 | 3124 -3.2 0
9,329 a3 2802 | 3188 0.3 75.0 3094 -5.3 0 75.2 | 3143 0.3 0
9.330 13 2802 | 3228 3.1 75.4 3140 2.4 0 75.8 | 3140 2.4 0
Average 300 | 2796 | 3221 1.9 75.2 3116 -1,3 - 75.6 | 3136 1,2 -
e .001 7 43 3.3 0.5 24 5.8 — 0.2 7 4.0 -
) 7001 3 33. 3.0 0.2 22 5.4 - 4 12 4.4 -
~ RIGHT SIDE LEFT_SIDE
TEST VEHICLE: #009 i_8 s 5.3 AL 5 _ %
R ——— = —_ g = 0 —_f [+ —_ 5 = - 0 gy
Mercedes Benz 240D Tow %08 [Rex Tew (20870
4-Speed Autamatic # t30 |83 |22 10 | B30 |85
L4-147 CID (Diesel) I Sl =Sl =712 =<2
62 bhp @ 4000 RPM
‘ 9,327 75.5 74.6 74.6 | 75.9 74.7
LA
TEST CONDITION; 14 () 9.328 75.0 | 74.5 74.7 | 75.6 | 73.6
Mic Distance - 25 ft. 9.329 75.0 | 73.7 75.2 | 75.2 | 73.4
TEST DATE: 7/14/77 9.330 75,4 74.3 74,9 | 75.8 74,2
Average 75.2 74.3 74.8 | 75,6 74.0 |
+/_ 0.3 0.3 VO.Z V,/
0.2 0.6 0.2 0.4 0.6 |

Pmr ~ L T T A e e e RN T




RIGHT SIDE LEFT SIDE
5.8 — _ e _ _ - |z —
5 - | = z3 g | 29 [2 T} 4 s | BT |2 T | 4
S| 52 | 25 | 8¢ <& | 28 [Fx8) L% | & | 28 (558 | <3
g = z = P oV =T [T e Z o= §~cs 0o ez v
& N 28 |35 =5 =5 |55 55 5 =5 |25 5§ s s
| =7 |24 & | &3 |$°3 8| BE |8 ] ¢
RUNY L5
9.327 129 | 2793 3203 5.2 69.9 3125 | 3. 25 69.8 3113 1.7 425
9,328 129 | 2789 3264 -1 69.4 a7 | -1 +25 9.9 3147 | - 1.1 425
$.329 31 | 2802 3188 0.3 69.4 3143 | 0.3 0 69.3 2135 | - 0.4 0
9.330 31 | 2802 3228 3.1 69.7 3131 1.7 25 69.9 2977 | -15.8 0
Averge .130* | 2796 3221 1.9 69.6 3136 1.0 -— 69.7 3093 | - 3.9 -
+/m .00} 6 43 3.3 0.3 ¥ 2.1 -—- 0.2 54 5.4 -
o .001 {3 33 . 3.0 0.2 N 2.1 - 0.4 16 1.9 --
2 RIGHT SIDE LEFT SIDE
TEST VEHICLE: #009 S, e |5 T3 5.+ |9 . 5, -
= © AeE (¥ @ = 0 ZEHEGC | P
Mercedes Benz 240D oS |%ed [x2a e | ed Tes
4-Speed Automatic RN (2R [ E%E° 227 SEG |22° |22
L4-147 CID (Diesel} = -
62 bhp 7 4000 RPM
9.327 69.5 | 69.9 68.7 | 9.8
TEST CONDITION: 1A (F) 9.328 69.2 | 69.4 69.6 | 69.9
Mic Distance-50 ft. 9,329 69.4 | 69.4 69.3 | 69.2
TEST DATE: 7/14/77 9,330 69.6 | 69.7 69.9 | 69.7
Average 6.4 | 6%9.6 69.4 | 49.4
/- 0.2 0.3 0.5 0.3
0.2 0.2 0.7 0.4

TRIOTE:, Leuld ~otattaln. 1 5g oF 79 MPH- e

o ik b ol rbarim bk b e e £ b

PRI —r— —— — et ——— e gt rm——— rrr— — fa—




61-0

P
AR e AR

Vo == :

S — e —— —
< § RIGHT SIDE LEFT_SIDE
= = Q22
a & =3 - X — c - — T - R—
- - 5% [ iw 2 e a v g ¥ 2 e “w
230 23| ES|SS | 53|38 53| By | g8 |25 53343
e8| 88| xs5| 52 2P| 2 (=22 ¢ [ =2 | B2 (=22 4
g | Fg | 2950 31 E5 |£%8) 55| 5 |23 |s%5| =
RUNA R S >0 T Ee 2T U B E R
10,204 155 | 17.4 2530 -0,9 68.0 2366 | -2.3 0 66.6 2389 | -0.9 25
10.205 148 | 17.3 2499 4.0 67.0 2344 | -0.9 0 65.9 2373 0.5 425
10,206 56 | 17.4 2518 4,0 66.5 2326 1.2 0 66.1 2326 0.5 0
10.207 153 | 17.3 245 2.6 66.4 2336 | 0.5 0 66.4 2396 4.0 0
Average 153 [ 17.4 2500 2.4 67.0 2343 | -0.4 -- 66.3 2371 1.0 .-
o/ .003 0.0 30 1.6 1.0 23 1.6 - 0.3 45 3.0 -
.005 |_~0.1 49 - 3.3 0.6 17 1.9 - 0.4 24 1.9 .-
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #010 5.5 R T,_« | B B, =
N —— Z68 |55 {58 #0588 lm%8 |98
Ford Granada x 2| x28 | % onq x 2 \n w M| YT
4-Speed Manual # JZ2q 2320 |85 2E 220 182w
L6~250 CID RUN == | = : ] 2 < = =T
98 bhp ® 3400 RPM -
10,204 66.8 68.0 | 65.5 66.6 66,6 | 65.4
TEST CONDITION: 1M 10,205 | 66.4 | 67.0 | 65.5 5.7 | 65.9 | 65.9
Mic Distance - 50 ft. 10,206 | 65.8 | 66.5 | 64.9 6.0 | 660 | 65,9
TEST DATE: 5/23/77 10.207 65.9 66.4 | 65.0 65.7 66.4 | 65.4
Average 66 .2 67.0 | 65.2 66.0 66,3 | 65.6
e 0.6 1.0 0.3 0.6 0.3 0.3
0.4 0.6 0.3 0.3 0.4 0.2

e Ik s




0z-D

£ § RIGHT SIDE LEFT SIDE
E“z: ‘Z‘.é = ';f ] B s % ) = X3 § = .
- o - o — -: w ': v
33| E3 | £5|<8 « 51 23 (353 85 | 23 | 28 (533 83
§2 | 88| x5 |32 | 2p| B |==p| s |23 | Fy |=22] <
< SR 2215 3| 23 =83 | £ § z 3 'Sg.ﬁ £~
RUN R < >0 I R = >
11.203* 152 16.8 4020 | 2.6 67 .4 3514 | 1.6 25 | 7. 3514 -1.6 0
11.,204* 151 16.9 3990 | -3.0 48.1 332 | -3.0 125 | 66.4 3577 -5.8 0
11.205 152 16.9 385 | 0.5 &7.7 3678 1.9 25 | 66.3 3685 1.2 25
11.206 149 16.8 3685 | 1.2 8.4 3818 9.6 25 | 8.1 3777 7.5 0
11.207 150 16.8 3635 | 0.5 £7.5 3599 1.2 125 | 6.3 3449 3.7 0
Average 151 16.8 | 3718 | 0.7 67.9 3648 1.6 -n 46.8 3600 1.0 .
/- ~001 0.1 117 3.3 0.7 170 10.2_~ |- 1.3 177 5.5 -
L002 |_~D.0 83 .7 0.5 134 4.6 ‘- .5 151 %.8 --
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #011 B, .| 6 % 5 _« | B I
e =88l z85 |88 588 |55t 8
Chevrolet Chevette w Y ; w O& |y "“; w .2 :; w8 E| LU ;
4-Speed Manual RUNF 22q| 222 | d=59¢ S=2q | g2 (229
L4-85 CID -
37 bhp & 5200 RPM 1.203 | &7.1 | 6.8 | 67.4 6.1 | &7 | e6.2
TEST CONDITION: 1M 11,204 &7.2 67.9 | 8. 5.5 66 .4 65.8
Mic Distance ~ 50 ft. 11,205 67.1 66.8 | 67.7 66.0 6.2 46.3
TEST DATE: 6/18/77 11.206 67.7 68.4 | é8.6 66.7 8.1 67.7
11,207 67.0 67.1 | 7.5 65,0 66,3 65.8
Averoge 67 .2 &7 .4 &7 .9 65.9 66 .8 66,4
y— |05 1.0 0.7 0.8 1.3 1.3
0.2 6 0.5 .9 0.6 0.6




1Z-2

RIGHT SIDE LZFT SIDE
E) .§. [=4 - ,_E’_:
. s E 35 5 x5 18 3| 4 T 3T | 5 3
SE | sp | BE | £8 | 43| 235|553 93 | .8 |28 | &35
§2 ) 5% | 55 | 22| S| 3n|%3=l 82 |20 5p | 2325
L o - =g = c [~} R = 3 =4 -
RUN el ER |2 35 3| E3|2°3 % & | 84 | % "3
13.36 144 2684 - -5.4 66.3 2819 -5.4
13.38 143 2634 - 7.9 65.7 | 2769 4,4
13,39 162 2676 - -0.5 65.8 2787 ~4.0
13.41 .138 2684 - 3.7 45.3 2762 3.0
Average .147 2683 - 1.4 65.8 2784 ~0.5
fm .015 3 6.8 0.5 35 4.9
-009 7 %.5 0.5 22 4.9
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #013 T .l B 5. T «!l% 5.3
Pontiac Firebird mEe| T 0E A58 w5d|ntyg %00
4-Speed Manual # sl 2352829 558|522 §55’
VB - 201 CIb RUN =< 2 z ¢ sV |s=02
D
135 bhp @ 4000 RPM 13,36 6.3 | 65.6 64.5
TEST CONDITION: 1M 13.38 65.2 65.5 65,7
Mic Distence =~ 50 feet 13.39 65.5 65.8 65.0
TEST DATE; 4/27/77 13.41 64.9 1 65.3 | 64.8
Avemge 45.5 65.6 65.0
e 0.8 0.2 0.7
.6 0.3 0.5

il i I e T e 2
PP P A R




[A/e]

. o RIGHT_SIDE LEFT SIDE
3. | =3 1 5% |5 % s |33 15 =
5= - T a4 - ‘a5 @ n Grox oS w v = = = g ?
I | d2 S8 | g3 38 (FE5] 83 .8 |38 |Fpi) 23
g 2 % 3 = = s [ 0w s =0 -3 &= g
<X &~ = 0 o= u e c o & — c [+ e, & — =
- E .5 s | 82 [§°3| £° 5 83 |£83|3°
RUN >3 O I O >
14.208 121 2070 | 27.3 | -3.7 | é7.4 24,7 |-7.2 0 | 68.0 | 24.7 7.2 0
14.209 18 1940 | 25.4 | -1.6 | &7.7 24.5 {=-7.9 0 | 69.0 | 249 | -2.3 0
14.210 A8 | 2007 | 26.4 | -2.3 | é&7.4 25.0 | -2.3 ~25 | 67,9 | 25.0 -2.3 -25
14.211 21 1991 [ 261 | -0.2 | &7 25.0 | 2.6 =25 | 68.4 | 24.0 7.9 0
Average | .120 2002 | 26.3 | 2.0 | 67.5 24.8 | -3.7 -~ | 684 1247 | <49 --
/- .00 68 1.0 1.7 0.2 0.2 6.3 - 0.6 0.3 2.6 —
002 | ~62 0.9 .8 0.4 0.3 "4 -- 0.5 0.7 2,3 -
RIGHT SIDE LEFT _SIDF
TEST VEHICLE: #0i4 S_%|% B . Towl| b [k
e e - = —_ = e - = e — o % — 0
Ford Van E-350 moL TR |B . o2 | B8 T
3-Snzed A i ‘ & s o 359 R N -t
-Spzed Automatic RUNA = =5 = P = V= =T
vg-351 CID
168 bhp ‘@ 3800 RPM
14,208 | 67.3 67.4 | 66.7 67.2 | 68.0 | 67.5
TEST CONDITION: 2 14.209 | &7.4 7.7 |es.2 67.6 | 69.0 | 67.6
Mic Distance - 50 ft. 14210 | 7.6 | 67.4 l66.3 67.9 | 67.8 | 67.2
TEST DATE: 5/25/77 14211 | 67 67,0 }66.1 67.3 | 68.4 | 67.5
Average | &7.4 | 67.4 |66.3 67.5 | 68.3 | 7.5
/= 0.2 0.3 0.3 0.4 0.7 0.1 /
0.3 | 0.3 0.2 0.3 0.5 0.2
I T - | ! B e t ' ' ' 1 ' v [, o




Ee-D

|

& RIGHT SIDE LEFT SIDE
Z p 22 -
= = N 33 T Es |8 3| . 3 §% |2 T 4
b v -3 -
3| 3| ES L9 | 52|38 (3B dy | pd |23 533 3
E2 | 88| x5 |w@ =2 S (=22} 42 | 2w [ B2 =2o| g
£ 2 Ko | £2 |24 3| 25 |£83| =€ S | 22 1285 | 5%
. & S 23 Al eER |g 9 & | &8 |2 &
RUNF ~ ~
15.206 137 | 16,2 | 2700 | -3.0 | 69.9 | 2618 | -5.1 25 6.4 | 2700 | - 0.2 15
15,207 56 | 16,2 | 2725 | 7.2 70,9 | 2716 | -3.7 | -25 70.1 2679 1.2 25
15.208 169 | 16.2 | 2793 | 7.2 71.5 { 2792 | 0.5 | 425 70,3 | 2772 | - 1.6 25
15.209 a53 | 160 2789 | 3.0 | 70.8 | 2793 | &.8 | 425 70.0 | 2593 | 15.9 | +25
15.210 as5 [ 162 | 2794 | 30 | 7006 | 2776 | 3.3 | -25 70.0 | 2654 | 15.9 | +25
Awerage 54 | 16.2 | 2760 | 4.7 | 70.7 | 2739 | 0.4 - 70.0 | 2680 6.2 -
o/ 015 _-]0.0 34 1.7 0.8 54 6.4 - 0.3 92 9.7 -
017 ).~ 70 - 2.5 0.8 21 .5 - 0.6 7 .8 . )
RIGHT SIDE LEFT_SIDE
TEST VEHICLE: #015 §,_ | 5 B _ . B, | B 5, s
-_— — ~~awlsmSa — — o |>=0
Ford Pickup F~150 T Rl R Tef | To&|Res
4-Speed Manual (w/FWD) RUNE 2= g zo |2 o 23q | £=° 22 g
VB-35] CID
168 bhp ‘@ 3800 RPM
15,206 | 69.9 | 9.8 | 69.3 67.6 | 68.9 | 9.1
TEST CONDITION: 1M 15207 | 70.9 | 70.0 | 69.7 &5 | s0.6 | 700
Mie Distance - 30 ft. 15208 | 70.9 | 70.7 | 71.5 9.7 | .9 | 70.3
TEST DATE: 5/10/77 15209 | 70.3 | 70.6 | 70.8 8.7 | e8.9 | 70.0
15210 | 70.6 | 70.5 | 70.2 69.1 9.3 | 70.0
Averane 70.5 70.3 70.3 68.5 69.3 69.9
o/ 0.4 |0.4 1.2 T2 0.6 y
0.6 |-0.5 0.9. 1.0 0.4 0.8




verd

_ RIGHT SIDE LEFT SIDE
[ [~ =
S = -— .9 .9 — B 5 — . —_ c —
s2al B2 | o [2Z g 8% (2 8l 4| ¢ |33 | £.9 4
588 25| Bz |S8% x3 124 1358 <3 lx8 13238 | §58 &3
TTEl Sz | 83 (2% | FT i |DFTE| £: (=2 (sw | 5% gt
3z« Bz | &2 |22 2 122 |53 EF 5 |s& £53 3F
P ) oz o
und | T2 2 7 > 2 (&R R
16.36 J49 | 2114 208 |-~ 7.0 66,0 | 1938 -29.4 -25
16.37 143 | 2n2 20,6 |- 8.4 65.9 | 1948 ~28.0 -25
16,39 148 | 2114 20.7 |-9. 65.6 | 1935 -30.8 -25
16.40 142 | 2120 20,7 |- 6.3 65.5 | 2073 -11.2 =25
Avergqe .]46 2]]5 20.7 - 7.7 65.8 ]974 ‘:24.9 -
Ao ,003 5 0.1 1.4 0.2 99 13.7 /
004 3 0.1 1.4 0.3 39 5.9
RIGHT SIDE _LEFT SIDE
TEST VEHICLE:  foié Egsfg.. 5. 5. . 5. |5.x
Chevrolet Pickup wogEn e |Bmie Woe GY%e | 5O
3-5peed Automatic ¥ géﬂ ﬁé’; §§2 gzg?a é§§ gé—’u&
V8 - 350 CID RUNF - 12 =712 =9 =<7 |= =29
165 bhp @ 3800 RPM 16.36 66.0 45.7 £5.0
TEST CONDITION: 1A 16,37 65.9 65,2 64.9
"Mie Distance - 50 ft. 16.39 85.6 65.3 5.0
TEST DATE:  5/2/77 16.40 45.5 65.5 5.0
Average 45.8 45,4 - 65,0
0.2 0.3 0.0
4=~
0.3 0.2 0.1
T L I S e T R B ’




54D

, RIGHT SIDE LEFT SIDE
% - . |2E s | xz |8 5! . = | 3 (5§ = | .
TEx | =& 52 (33 z £ =2 8. 5 2 2.8 | 8.
N = 0 = Q = x_ﬁ d_‘ﬂ mgg 0. @ xB 4_'1_‘} ""g.:.' a. o
2= = g, T,S g5 G Cr e s £ < B g £33 o2
2R | EE | &8 |=3 “5 | 55 |55 £ S5 | 23 253 1<
T 28 L2 S 1 &F |§°3) % & 88 [§°8 |2
RUM? 23
18.305 47 | 21 23.5 -5.1 62.0 271 | -4.4 0 62.4 2118 -10.0 0
18.307 149 | 2136 23.0 -1.6 61.5 2099 | -3.0 63.8 2057 -10.7 | 25
18.308 145 | 2125 22.9 7.3 60.9 2125 7.3 81.7 2035 -2.5 | -25
18.310 143 | 2312 23.0 4.0 62.2 2254 5.4 -25 62.4 2038 -7.2 | <25
18,311 150 | 2168 23.2 3.8 63.3 2158 5.2 0 3.8 2148 3.8 0
Average 147 | 2182 23.1 2.1 62.0 2161 2.1 -~ 62.8 2083 53] -
/= .003_~|130 0.4 5.2 1.3 93 5.2 - l.y 85 9.1 -
.004 | 57 0.2 7.2 1.1 62 6.5 - 1. 48 5.4 --
RIGHT SIDE LEFT_SIDE
TEST VEHICLE: fo18 5« |8 S5 5« |8 S
A et — et —————— — — P =~ g LE' —_ = —_ e -t
Buick Skylark - O I v 7o mik|Tae
3-Speed Automatic rund (229 | 820 £=¥ 23q |f2z20 | &3
V6-231 CID = _ = =
105 bhp @ 3200 RPM 18.305 0.8 | 62.0 | 59.9 6.8 | 2.4 | 60.3
TEST CONDITION: 1A 18.307 61.0 8.5 | 59.7 63.8 62.2 60.4
Mic Distance = 50 ft. 18.308 60.6 60.9 | 59.9 61.7 61.3 61.2
TEST DATE: 6/13/77 18.310 62.2 61.3 | 60.2 62.4 62.0 61.6
18.311 63.2 63.3 | 61.4 63.2 63.8 62.3
Average 61.6 51.8 | 60.2 62.6 62.3 61.2 |
. 1.6 1.5 1.2 / 1.2 1.5 7. /
1.0 0.9 0.5 0.9 1.0 0.9 |I.




RIGHT SIDE LEFT SIDE
e = - 1
3 - - | 2E s | 535 |8 3| . T | 33 |8 3! .
TILED 8% (%S I | 53 |ez23| &8 e | 33 == g
& & 5= S i T 5 =5 55| 2.8 =5 =5 |25 § 2 e
27 | Y2 |24 & | BER |g8°8) = I =SV FORR B
U 25
18.352 - | .145 | 2245 24,7 -0.4 71.8 2219 | -6.0 -25 71.4 2231 -3.2 25
18,353 153 | 2293 25,1 -0.4 73.5 2282 | -1.1 72.2 2249 3.2 -25
18,354 154 | 2290 25.2 2.5 71.2 2234 | -9.5 71.3 2271 -3.9 25
18.355 147 | 2367 25,9 -0.4 71.4 2284 | <11 0 70.7 2271 -3.5 0
Average 150 | 2304 25,2 -0.9 | 7.0 2255 | -4.4 - 71.4 | 2256 3.5 | --
- .004 63/ 0.7 0.5 1.5 29 3.3 - 0.8 15 0.3 --/
% 4 39 0.5 1.6 0.8 36 5.1 - 0.7 5 0.4 17
™~
[+
TEST VEHICLE: 018 RIGHT SIDE LEFT SIDE
e e s =, ‘C-I - E o . E B proy - E - o - 1
Buick Skylark = 5 8 a‘a},: ;g£ =53 GGE = €3
3-Speed Autematic x2a | x2l | x2n x 2y | x2& [ %ol
V6-231 CID rund |29 | $2e [22F £2q (22 |£2¢
105 bhp @ 3200 RPM -
18,352 71.6 70.9 | 70.3 £9.9 70.5 71.4
TEST CONDITION: 1A (F)
18.353 70.9 73.5 | 69.9 72.2 71.0 70,9
Mic Distance ~ 50 ft.
18.354 70.5 71.2 | 7000 70.4 70.7 71.3
TEST DATE: 6/13/77 18.355 71.2 71.8 | 70.1 70.6 70.7 71.2
Average 71.1 71.9 [ 70.1 70.8 70.7 71.2 |
e V 1.6 V/ 1.4 0.3 /V /
0.6 1.0 0.2 0.9 A.z 0,3 -
_ = NN SSis B Y e hend ) Ll bl L LT




Fiig ]

e o o=
N iy RIGHT SIDE LEFT SIDE
8 he) ; -5 - '..9.. 'g. i x — g i . — —_ g —_
- - = oo 0 4 = v = = @ v:
583 28 | 32 | 8% | «2 |23 |Fxd| f3igE (55 | 553 £
""':tE ‘z.:: -EK oY “g"D 9 = ‘LE-D d“‘ g-‘g E'U Q'E-U - &
Sz 3z | 28 |¥- DR 255 5°F £ 15 & 255 S
(- W — U - a e
RUn I & é = ;ﬁ‘g A =3 G R ok L A =
19.205 150 | 3360 19.1 -0.2 69.2 3090 | -18.4 | -25 66.4 | 333 |-3.0 0
19,206 53 | 232 18.8 -2.3 8.9 | 3097 | -16.3 | -25 66.1 3290 |-1.6 0
19.207 51 | 3368 19.0 0.5 | 9.1 3083 | -16.3 | -25 66.2 3368 3.3 0
19.208 155 | 3297 18.6 3.0 | 9.2 3133 2.6 0 6.0 | 3278 |-1.6 0
Average 152 | 3337 18.9 1.3 69,1 3101 | -12.1 - 66,2 3318 |- 0.7 -
- |03 A3 0.2 1.8 0.1 32 14.7 7| - 0.2 50 3.0 —
~003 |20 0.3 1.7 |-0.2 18 5.3 Z- 5.2 40 2.3 -
RIGHT SIDE LEFT SIDE
TEST VEHICLE: 01 Ss3|aty |263 N N
Chevrolet Chevette X 20 Bl | 28 s 2 | x.8d8 % YA
3-Speed Automatic RUNY | 229 (|22° |29 2%q |E2e [f3g
14-97.6 CID
63 bhp ‘& 4800 RPM
19,205 | 69.2 69.1 | 68.3 65.5 | 66.4 |64.9
TEST CONDITION: 1A 19.206 | 68.9 | ¢8.8 | 68.5 65.4 | 66 |ed.7
Mic Distance - 30 ft. 19,207 | 9.1 | 8.9 | 68.0 5.7 | 66.2 |65
TEST DATE: &/18/77 19.208 | 9.0 | 9.2 | 8.3 65.2 66.0 |64.7
Average | 69.1 9.0 | 68.3 65.5 | 66.2 |64.9
+/— 0.1 0.2 0.2 / 0.2 0.2 0.2 /
0.2 0.2 0.3 0.3 0.2 .2




- RIGHT SIDE LEFT SIDE
B 3 tE s | &3 |§.3 - 5T 1§ T
B T =@ @ - 'z 3 3 | 2% 2 . " o s |2 U -
32| 35| &2 (S5 | 53|54 (34| 83 |45 |33 (Fpf |83
€8 | B9 B8 | | =p| 3% |GeR| ge |2 |vy (iR g
£ < E £ K E
RUNA 2 & &2 |2 & = 8 | &8 |$°8 | 2
19.209 117 2893 25.8 | -4.,4 68.1 24,9 | - 5.8 25 | 64.2 25.2 -0.9 25
19.210 120 2897 25.5 | -3.0 68.5 | 24.7 | - 6.5 225 | 64.3 25.1 -0.9 0
19.211 122 2900 259 | 2.4 68.1 24,1 | -10.2 225 | 4.0 25.5 9.6 -25
19.212 121 2900 25.8 | -1.6 68.2 249 | -2.3 225 | 64.6 24,9 | -3.7 0
Average 120 2898 25.8 | -1.6 68.2 24,7 | - 6.3 - 64.3 25,2 1.0 | --
= ,002 2 0.1 4.2 0.3 10.2 4,0 |- 0.3 0.3 8.6 -
N 001775 0.3:_|~2.8 [0, 0.5 | 4.4 “n 0.3 t-08.3 | -4.7 --
(=3
RIGHT SIDE [EFT SIDE
TEST VEHICLE: #019 5|5 - T.x | . 8.
———— —_ 5 -5 3 -8 =0 % | =953 Y9
Chevrolet Chevette "; ; ;u ﬁ u 2 "”x u :“.’ “: u £ ‘: U@ ""é 8=
3-Speed Autamatic RUNF 2292 ze S 2o 3 2 o £ e | 2 =g
14-97.6 CID
63 bhyp @ 4800 RPM
19.209 68.1 67.8 | 66.5 64.2 64,0 | e3.s
TEST CONDITION: 2 19.210 | 8.5 | 68.0 | 66.5 64,1 64.3 | 63.7
Mic Distance - 30 ft. 19211 | &80 | 68.0 | 671 64.0 | 6.7 | .7
TEST DATE: 6/18/77 19,212 8.2 67.6 | 66.5 64.5 64.6 64.5
Average 8.2 47.9 | 66.7 64,2 64.2 63.9
) 0.3 0.1 0.4 0.3 0.4 0.6 /
6.1 0.3 0.2 5.2 0.5 0.4
_____ ! H ! ! ' ' i | i f 1




1 T

&Z~D

PRt SO

c 5 RIGHT SIDE LEFT_SIDE
b z £ 2 - -
& & Z 3 3| 3% |8 T . = 3 |8 B .
— - o ¢ > g - - jo] =3 v
23| 33| E5|SS | s zE |5l &y | g8 |28 1355 23
G 2 g 2 x5 | 93 22| 22 (%=E]| o= =73 Be |%22 | o<
Ta | Fp | £° | 35 3| 23 |s83]| 5= 2 |23 |5°3| £°
‘ S o = 1 w | 24 |2 a R Zzw [4 &
RUNY ™~ ~
20.204 152 | 18.8 4013 -5.8 67.7 3965 | 2.6 0 69.1 3965 2.6 +25
20.205 158 | 18.8 3973 -0.2 68.0 3968 | 4.7 25 69.0 3953 5.4 425
20.206 156 | 18.8 3968 1.2 67.8 3949 | 5.2 ~25 69.2 3931 4.0 +25
20.207 155 | 18.8 3982 0.5 68.0 3960 | 4.7 0 69.7 3953 8.2 +25
Average 155 | 18.8 3982 -1.1 67.9 3961 4.3 - 69,3 3951 5.] -
o/ .003,-710.0 29 2.3 0.1 7 0.9 - 0.4 14 3.1 -
.003 0.0 16 - 4.5 0.2 12 0.7 - 0.3 20 2.5 -
RIGHT SIDE LEFT_SIDE
TEST VEHICLE; #020 5.« |8_ |5 B« | & 5, o«
e Fol| w88 |60 5046 |58 |mT4
VW Rabhit 20| x2&| xuin % .9 n w2 & e LD
4-Speed Manual RUNA sE2q |22 |d=¢ 22 |22 |22
L4=97 CID .
P -
78 bhp @ 5500 RFM 20204 | 67.6 | 677 | 67.4 77 | 8.4 | 69.1
TEST CONDITION: 1M 20.205 67.3 67.8 | 68.0 7.9 68.6 | 69.0
Mic Distance - 50 ft. 20.206 67.8 67.1 | 67.0 67.9 67.6 | 69.2
TEST DATE: 5/23/77 20,207 67.7 68.0 | 66.9 68.0 67.8 | 9.7
Average 67 .6 &7.7 67.3 57.9 68,1 6%.3
b 0.2 0.3 0.7 0.1 0.5 y
0.3 0.6 0.4 0.2 0.5 0.3

ridien cha g A T 2




c S RIGHT SIDE LEFT SIDE
= = 2=
g £ 23 | 355 |§ 3| . T | 2T 18 s .
5 += c 5 > = « g = m
3 S8 ES| <SS | si ] 23 |55s| By | 58 |23 |33 &g
83 g5 % <7 =T o 5 a2 o s T & = o &
Lo | S| 2| =4 5| 25 (2355 £ E | =25 |z2585| $=
RUNY R R =% A ES g s F & | BR |24 2
22.307 52 | 16.9 4703 1.0 7.8 4151 - .4 25 &6.6 | 4086 -1.8 -25
22.308 J51 | 16.9 4710 6.6 8.3 4204 6.6 25 66,3 | 4204 6.6 25
22.309 1551 17.0 4572 4.5 67.3 4083 .3 -25 66.3 | 4202 4.5 25
22.310 54 | 16,9 4431 -1, 67.6 4108 ~3.2 ~25 6.7 | 4190 -3.2 25
22.311 57 | 16.9 4438 | - .8 67.6 4202 - .8 =25 66.8 | 4202 - .8 25
22,312 156 | 16.9 4392 | -2.5 67.3 420 -2.5 -25 66.8 | 4185 3.2 25
Average 154 | 16.9 4541 1.3 67.7 4160 0 - 46.6 | 4178 1.4 -
o/ ~007 on/ 29 573 0% 51 55 - UT? 75 5.3 =
g ,003 0.0 149 3.8 0.4 77 3,2 - 0.3 72 4.6 -
RIGHT SIDE LEET SIDE
TEST VEHICLE: #022 S5 | B 5 N B 5«
o 7oL |F0T|HF @ mo99 [F9B|H0
Fiat X 1/9 %x 2 n w M2k o % 2 PR BN
4-Speed Manual ot | 239 220|258 225 | 235|258
14-78.7 CID
62 bhp @ 5800 RPM 22,307 | 7.8 67.5 65.7 66.6 | 64.9 44.2
22,308 | 48.3 67.0 65.4 66.3 | 4.6 65.7
TEST CONDITION: 1M 22.309 | &7.3 66,9 65.2 66.3 | 64,3 64,2
Mic Distance ~ 50 ft. 22.310 | 67.6 | 6.8 | 4.5 6.7 | 642 | 64.4
TEST DATE: 6/20/77 22,311 67.6 66.9 64.8 66.8 | 64,7 64.0
22,312 | 67.3 66.7 64.6 66.8 | 65,1 63.8
Averoqe 67,7 67.0 65.0 66.6 64,6 64.4
0.6 0.5 0.7 /0.2 0.5 T3
1=
0.4 0.3 0.5 0.3 0,4 0.6
- - — ' { ' ' . b ' <y 1 y 1 b .




|12 J

- e — e B es B e B
c § RIGHT SIDE LEFT_SIDE
= p3 2 = N . - — T .
5 5 = = 3 E $ 1 o2e |2 2t . K. 52 |2 T o4
3 33| B8 SS | z2| %3 (353 25| 53 (32 |55 &
85 @3 < | T <7 O .y a Z g 8 =g i & 2o -
o | &a | S8 24 “5 F5 |sv3| £ 5 |25 |=55| 2=
as o~ - -= = =
RUN? S S| ~ >3 v Ed g 4 e 12 4
22,313 A5 170 4315 | 1.7 | 67.9 4199 1.7 -25 67.3 | 4107 | -1.8 | 25
22.314 148 | 16.9 | 4399 | -3.2 | 686 4189 -3.2 -25 67.0 | 4156 | -3.9 | -25
22,315 A5 | 7.0 4267 | 1.0 | 68.0 4160 -4 ~25 67.1 | 4209 | 1.0 { -25
22,316 A48 | 16,9 | 4268 | 1.0 | 67.9 4208 1.0 -25 6.9 | 4187 | -.7 | -25
Average 150 | 17.0 4337 | 0.1 | 8.1 4189 - .2 - 67.1 | 4165 | =0.9 --
e |00 0.1 62 1.6 0.5 19 1.9 - 0.2 44 0.9 -
.002 |_~D.1 70 3.3 |02 29 2.8 -- 0.2 58 2.0 --
RIGHT SIDE LEFT_SIDE
TEST VEHICLE: #022 T_w| B, R 5, | 5, 5%
— 50| 588 |mB@ 580 |mP6|®m03
Fiat X1/9 % .Y PRI T x:g-.: %82 §22u-,
4-Speed Manual # 22 | 2Z0 125 ZEq dze o
L4-78.7 CID RUNP 1=l =T 1= ="' = =
62 bhp @ 5800 RPM 22.313 | &7.9 67.6 65.5 67.3 | 65.0 | 65.0
TEST CONDITION: 1M (F) 22,314 | 8.6 67.4 64.6 67.0 | 64.6 | 64.6
Mic Distamce - 50 1. 22.315 | 8.0 67.4 65.5 67,1 | 64.7 | 647
22.316 | 67.9 66.3 64.7 6.9 | 65,0 | 65.8
TEST DATE: 6/20/77
Average | 68.1 67.2 65,1 67.1 | &4.8 | 65.0
- |05 7|04 0.4 / 0.2 _~[0.2 V
0.2 0.9 0.5 0.2 0.2 0.4




RIGHT

2E-D

-

c 5 SIDE LEFT SIDE
= = 2=
_E B 33 3| BT |8 @ : T 3 |8 3| .
33| f3| Es|=<9S 81 28 [E58) Sy | 8 |23 (553 &4
55 @3 - - o =" [ AZo oM =1 T T o= .8
25| &S| 58| 248 S st {2855 2 s {55 |285| 2s
S S| = g5 & 23 |z &) = & | E& |3 & =
RUNA ~ ~
23,318 159 | 19,9 4486 | 2.4 71.3 | 418 1.0 25 70,2 4196 2.4 -25
23.319 154 | 20,0 4399 | 3.8 71.5 | 414 0.3 -25 70.4 4119 -0.4 -25
23,320 157 | 19.8 4356 2.4 7.5 | #4122 -0.4 -25 69.9 4098 -1.8 -25
23.321 157 | 19.8 4508 | 0.3 70.5 | 4190 0.3 -25 70.0 4096 3.2 -25
Average 157 | 19.9 4437 | 2.2 71.2 | 4152 0.3 - 70.2 4127 0,8 e
o/ .002 _~0.1 71 1.6 0.3 ag 0.7 - 0.2/ 69 3.2 -
2003 0.1 8l 1.9 0.7 38 0.7 - .3 3 2.4 -
RIGHT SIDE LEFT SIDE
- T 5 . | 8 -
TEST VEHICLE: #023 SHERIEEE 588 |5y nsd
Fiat 128 59| F25 |52 Fsn | 35S 1858
4-Speed Manual punt (22| 222|229 229 |29 |3=¢
L4-78,7 CID
62 bhp @ 6000 RPM 23.318 71.3 | 69.8 | 49.2 702 | 67.5 | 68.3
TEST CONDITION; 1M 23,319 71.5 | 69.8 8.8 70.4 67.1 68.9
Mic Distance = 50 ft. 23,320 71.5 | 69.6 8.9 69.9 66.7 68.1
TEST DATE: 6/17/77 23.321 70.5 | 69.7 8.7 70.0 67,0 68.7
Averoge 71.2 69,7 68,9 70.1 67 .1 68.35
o/ 0.3 0.1 0.3 0.3 0.4 0.4
0.7 0. 0.2 0.2 0.4 0.4
— bl — : Lo bt IR




] 56 RIGHT SIDE LEFT SIDE
= P =E -] w- e = — - | -
0 T 52 gl 23 |2, %] v | gd |2 T g
SE 0 23| &S |59 <8 | 23 |5338] £5| x5 |23 LS
$2 ) 82| s |32 | TT |22 |STF) Sdcl e S oyl oes
e | Sp| 22 |[z4 3| 22 (83| 5°F 2 1 £3 |s%8| 5"
- - A o W vt
RUIN? R R > e e - >
23.322 143 | 20.0 4455 6.6 70.6 | 4074 1.4 25 70.0 4208 6.6 -25
23.323 150 | 20.0 4498 0.4 70.2 | 4108 4.6 25 49.9 4108 ~4.6 -25
23.324 148 | 19.9 441 0.3 70.8 | 4151 -1.8 -25 70.1 4151 -1.8 -25
23.325 46 | 19.9 4426 0.3 71.0 | 4160 1.1 w25 49.8 4199 0.3 -25
Average 147 | 20,0 4448 1.7 70.7 | 4123 ~1.5 - 70.0 4167 0.1 -
7 003 -0 50 4.9 0.3 37 7.9 - 0.1 V 6.6 -
2 .004 0.1 37 2.1 0,5 49 3,1 - 0.2 52 4.7
w RIGHT SIDE LEFT SIDE
TEST VEHICLE: #023 5_ .| 5. - T e | B G,
- 98| mEE|lmT S »8e 558|583
4-Speed Manual P S=2q 1 2@ = q £2q | 220 22¢
L4-78.1 CID RUN =
62 bhp T 6000 RPM 23.392 70.6 | 70.0 | 49.3 70.0 | &.3 | 687
TEST CONDITION: 1M (F) 23,323 70.2 | 9.7 68.1 9.7 66.9 67.6
Mic Distance = 50 ft. 23.324 70.8 69.9 69,1 701 66.7 £8.6
TEST DATE: 6/17/77 23,325 71.0 | 69.6 69,0 69.8 67.2 68.3
Average 70.7 | 9.8 68.9 9.9 67.0 8.3
o |03 0.2 0.4 0.2 0.3 V /
0.5 0.2 0.7 0.1 0.3 0.7




ve-D

] . RIGHT SIDE LEFT SIDE
= = S8 -
a a - = - T c —_ w — 5 =~
5 X - 2 - '35 o v 12 3 - ] Y = % -
S |23 | B2 €3 | (3|23 (555 |f5 |53 |28 |53i| 85
22 84 | B& |35 |22 5% |sf (2 |Er |oii s
€L 52 -%'a-g = =5 =] gg - 5 a 32:-— 3 ::.2.3 _.503 E,: '
RUNA 2 Q R A lEs T4 & |E5 |g°& !
a
24.308* |,153 16.9 | 3156 #.0 | 75 3141 -0.4 | -16.4 | 75. 3136 +0.3 -16,4 i
24.309** {.15) 6.9 | 3155 | +8.8 | 788 | 2977 | -3.9 | +e.4 | 77.4 |3155 | +3.8 -16.4
24.310%* | 146 17.0 | 3146 ®2.4 | 787 | 3ad H.,7 | H6.4 [ 77.8 | 33 .7 -16.4 J
4,312+ | .14] 17.1 a3 a7 1747 13190 | 11 | -16.4 | 75.3 (3088 | .18 | 16,4
Average | 14p 17.0 53 2.2 76.8 3090 -0.9 | - 76.4 | 3178 1.0 |
/- .00 0.) 3 1.6 2.0 5] 2.6 1.4 27 2.8
001~ 0.1 7 1.2 2.1 113 3,0 1.3 40 2.8
*Ave .2 Runs | ,147 17.0 | 3155 | 1.4 74.9 | 3126 | -0.7 75.2 snz_ | -0.7
/= | 0067 [0 |1 0.3_~"[0o.2~15 0.3 0.1 |24 1,0 -
.006 0.1 2 0.4 0.2 16 0.4 0.1 24 .11~ |
RIGHT SIDE LEFT SIDE |
TEST VEHICLE: #024 5.8 |5 _ 5 @ 5.8 |5 5,8
R ZOC |58 F [m8< FO9E [mOF [mon
- & v - ~t R A
Peugeot 504D ) 5o 550 543 i$s (555 (354
4-Speed Manual RUN 2" 1= ==z =" 1= ="
L4 - 147 CID (Diesel) * 72 75.1 75.0 71.5
7) bhp @ 4500 RPAE 24,308 75.1 73.7 .5 . .
24,309 76,6 | 77.2 | 78.8 77 .4 76.7 | 75.8
TEST CONDITION: 1M 24.310 76.6 | 76.6 | 78.7 76.8 | 76.9 | 75.2
Mic Distance - 25 feet 04 312% 74.7 74.2 72.8 75,3 75.1 71.4
Ave, _ . . .
TEST DATE: 7/26/77 vege 1738 L 754 ) 732, Z6.4 1759 1735
— o/ 0.8.~[1.3~}3.6 V 1.0 2.3 /
1.1 1.7 -"2.7 1.3 0.9 2.1
** Electric clutch fan on. *Ave. 2Runs| 74.9 74.0 72,7 75.2 75.1 71.5
+/_ 0¢2 0a2 0.] 0.] 0.0 0.0 /
0.2 0.3 0.2 0.1 0.1 0.1
JOURISS R VU S . S T S — s




|

|
|

T - - i
c § RIGHT SIOE LZFT SIDE
= g 2 -;:; - X e — — o 5 =
e e < E o £ "8 -_,9_ v 2 o g 2 o 2
el 33| ES SO | 55| zE |53 89| 53 |22 333 3
8.‘2 SU X D e = = 0o o 2o o2 =7 C =2 [SeE ] o=
e | S| 22| 24 R I S | 35 |=55| £.8
= 2 ol Q T} &, v ‘E “
24,308 * 153 16.9 | 315 +1.0 68.6 3156 +1.0 0 72.4 3136 40,3 425
24,309 ** 151 16.9 | 3155 +3.8 73.1 3155 43.8 425 72.4 3085 +1,0 425
24,310%* | 146 17.0 | 3146 2.4 73.5 3146 +2.4 425 73.2 3110 +1.0 425
24.311% A4 17.1 | 3153 4.7 68.6 3153 +1.7 0 69.7 3153 +1.7 0
Average .148 17.0 | 3153 2.2 71.0 3153 2.2 71.9 3121 1.0
/- ,005 0.1 1.6 2.5 3 1.6 1.3 2 0.7
.007 0.1 7 .2 2.4 7 1.2 2 36 0.7
*Ave,2Runs | 147 17.0 | 3155 L4 48,6 | 3155 21,4 49.4 1155 1.4
+/m ,00 0,1 2 0.4 0.0 2 0.4 0.4 2 0.4
,006 0.1 1 0.3 0.0 ] 0.3 0.3 1 0.3
TEST VEHICLE: f024 RIGHT SIDE LEET SIDE
Peugeot 504D 258 |at5 a8 258 |ats|ass
4-Speed Manual VR R VI R R VRTI wm | xL2€ | x8
L4 - 14) CID (Diesel) p I {850 | 85w 85 Iso |23 o
71 bhp @ 4500 RPM RUN' (=" 1| = = = (= =
24,308 * 8.4 75.1 69.0 68.7
TEST CONDITION: 1M 24.309 2.4 | 731 70.6 | 72.4
Mic Distance ~ 50 feet 24.310 71.6 73.5 70.7 | 73.2
TEST DATE: 7/26/77 24,311 * 68.6 67.7 69.7 | 8.7
Average 70,3 70.4 . 70. 0 70,8
_ 2.1 2.9 1.0 2.4
*/ R A VR 0.7 2.1
* Ave, 2 Runs 48.6 58.6 49,4 68.7
** Electric clutch fan on. +/= 0.0 0.3 0.4 0.0
0.0 0.2 ! 0.0




9e-D0

,: RIGHT SIDE LEF7 SIDE
= = § & "
& a gt — - N - ~— x = § =
L &2 - = c ‘G5 ® 5o .2 kY ": g 52 = s 2
238 | 23 | &2 | £3 «x3 |28 558 |8 | & |28 |358) &5
¥ 5 [T ® e o U ] =1 » U 5] - & T .
s& | 848 | 88 | $3 =2 |22 |%=2e 6% | =% °2 1LEE| $<
BT T | ES | A |23 P8 |3 | & B3 |g°4| E°
RUINY S R Sy S
24,313 156 | 16.8 a4 | 0.4 | 78.6 | 314 0.4 | N6 | 772 |39 | a1 0
24.214 151 | 16,4 Ns5 | w0 | 786 | 3131 1.3 | 6.4 | 771 355 | 4.0 | -16.4
24.315 138 17,0 3136 | 0.3 | 79.2 | 3136 | 0.3 | 64 | 770 | any | w2 | -16.4
24.316 51 | 16.9 i | 4.7 |87 | 341 | w7 | ned | 776 | 3039 | a2 | -16.4
Average | .149 | 16.9 3143 | 0.7 | 78.8 | 3137 | 0.5 77.3 | 308 | 1.5
e |07 0. 7] 12 1.0 0.4 2 T2 0.3 47 2.5
001 | 0 7. g 2 5 0.9 0.2 & | 1.7
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #024 T_3]5__ |5_3 5 5|5, |5 38
Peugeot 504D “:31 "’xﬂj’_, Gx‘u’“: ‘;:3-«; ‘:33_’) “;31
4-Spesd Manual . LIS ) oﬁg 5o [EE5 0
L4 = 141 CID (Diesel) RINY 12— 7 12 =<7 ==7 |= =27
e
71 bhp 0 4500 RPM 24313 6.6 | 76.7 | 78.6 76.7 | 772 | 74.6
TEST CONDITION: 1M (F) 24,314 760 | 763 | 78.6 77.1 76.8 | 74.9
Mie Distance = 23 fect 24.315 77.0 | 770 | 79.2 770 | 76,9 | 75.4
TEST DATE: 7/26/77 24.316 76.8 | 770 | 787 77.6 | 7710 | 75.3
Averge | 76.6 | 76.8 | 78.8 7.1 | 77.0 | 75.1
/- 0.4 0.3 0.4 0.5 0.2 0.3
0.5| 0.5 0.2 0.4 02 | 0.5
- — . e— —— ‘m.umn' :' IMJ :w-n-q. lh"mdl :-uu-—: R




£~

|
|
]
|

{

1

c § RIGHT SIDE LEFT SIDE
- - Q.=
& o == — x — - - = | & =
=2 52| = 5 g e[ 83 |2 2| 4 g st (2,2 3
23| 23| 5| <=8 s & | 28 1553 By | 48 | 28 1558 &3
S® o g =3 - o a =7 o 2 < T o2y 2
o = B § 5 25 =% s ¢t . w £ u <72 £ P L o=
<R vi e =" 1 5. 2| 223 |5°3 Z F 3 §§ 5°2| =7
 RUNY R R - ° s = -
24,313 156 | 16.8 3141 | -0.4 71.8 2854 -10.2{ © 73.4 3093 2.5 25
24,314 A5 | 16.9 3155 | 4.0 72.9 3155 +1.0] +25 72.8 NN 10,3 425
24.315 .138 117.0 3136 | +0.3 73.5 3136 +0.3) 425 73.3 3136 +0.3 25
24,316 51 1 16.9 a4 | +.7 72.9 3141 +1.7| +25 73.5 3076 1.8 £25
Average 149 [ 1629 3143 0.7 72.8 3072 | -1.8 73.3 3109 -0.9
4= .007, 0.1 12 1.0 1.0 13 3.5 0.2 2.7 1.2
011 0 7 1.1 0.7 18 8.4 0.5 33 0.9
TEST VEHICLE; #024 RIGHT SIDE LEFT SIDE
5w | 5. |5 - 5.4 |5, |58.=
Peugeat 504D -ﬁc“&j -L;;uE 5‘5;3 -‘7,-3&, ""_"33’: GS‘E
4-Speed Manuol x2nl x2S ] oy % .2 x M e x.8 g
L4 - 141 CID {Diesel) RUNH 2‘32“1‘ 502‘: 2“2‘-?-‘ :EOE‘\I' 2029 %29—‘
71 bhp @ 4500 RPM .
24,313 71.8 71.7 70.8 73.4
TEST CONDITION: 1M (F) 24,314 72.1 72.9 70.8 | 72.8
Mic Distance = 0 feet 24,315 2.0 | 73.5 70,7 | 73.3
TEST DATE: 7,/26/77 24,314 72.5 72.9 70.8 73.5
Average 72.1 72.8 70.8 73.3
+- 0.4 0.7 0 0.2
0 1.1 0.1 0.5




C e RIGHT SIDE LEFT SIDE
= =z 8.8 . c ]
& | .8 | 5. | E5 T |53 (£ 3 4 T [ 5T (£ T .
°g |23 | &2 | £5 «& |28 |58 £3% | <8 | =3 |Fz2 | 83
S 3 83 55 2 Ea-n B 6. 2 g~ 20-:: ER &z §
e | & == | 27 S |5 |ec55 | € S | 55 |<£53 | £
RUN 2 3 25 AlER 12T8 7 & | ES (3743
25,309 144 | 20 3849 +4.5 73.6 | 3835 3.8 0 74.1 3830 43,1 0
25,311 163 | 20.1 3852 -3.2 73.6 | 2852 -3.2 2164 | 74.2 3025 -3.9 0
25,312 160 | 20.0 3859 -3.2 74.1 | a8s9 -3.2 0 74,5 3791 -5.3 0
25.313 130 | 204 3852 5.9 73.8 | 3852 +5.,9 0 74.2 3845 +5.2 0
Average 42 1 20 3853 1.0 73.8 | 3850 0.8 74.3 3823 0.2
-/* .019 0.1 4 4.2 0.2 |15 4.0 0.2 32 5.1
2 014 0 4 4.9 0.3 9 5.1 0.3 22 5.4
@ RIGHT SIDE LEFT SIDE
TEST VEHICLE: #025 5,816, |s_ 3 5 8|5, _ |85._8
Triumph TR-7 o798 (T R ERE N R
5-Speed Manual ‘i 852 |8=0c [BE2 SZ0 |B2oc |82
L4 « 122 CID RUN = T = s=7 = T | = =7
o
85 bhp @ 5500 RPM 25,309 73.2 | 73.6 73.5 - 74.1 71.5
TEST CONDITION; 1M 25.311 73.6 | 73.5 72.3 - 74.2 70.9
Mic Distance = 25 feet 25.312 73.8 74 .1 73.0 - 74.5 711
TEST DATE: 7/29/77 25.313 73.2 | 73.8 73.5 - 74.2 71.4
Average 73.5 | 73.8 73.1 74.3 71.2
. 0.3 0.3 0.8 0.2 0.3
-+
0.4 0.4 0.4 0.3 0.3 ‘J
oo B - 1 D el S B RIS B SR S St S St S S I




I

|
]
I

ou=J

c § RIGHT SIDE LEFT _SIDE
- - Q.=
2 = = s c — — c —_
&= = ‘a2 5 23 G o . i X g s T .
- = - = 5 C > g9 - > v > S 2 :"E 2 8 -~
v g ez 55 U ¢ c = ¢ . < C [t c g - 2 o=
g g | 2785 | | E3 |$°a| 2| 4 | B4 |5°4) %
RUNZ ™~ ~
25,309 144 20.1 | 3849 +4.5 63.1 3330 43,0 | 425 68,2 | 3797 +.0 0
25.31) .163 20.1 | 385 -3.2 67,1 3763 -7.4 | 425 67.2 | 3852 -3.2 +25
25.312 . 160 20.0 | 3859 -3.2 47.3 3799 -6.0 | 425 66.8 | 379 -5.3 +25
25.313 .130 20,1 | 38:2 +5,9 67.9 3845 +5.2 | 425 67.9 | 3845 +5.2 +25
Average 149 20,1 3851 LD &7 .6 3809 -1.3 &7.5 1 282 =0.4
4 .019 0.1 4 4.2 0.5 46 6.) 0.7 30 4.7
014 0 6 4.9 0.5 36 6,5 0.7 L% 5.8
RLGHT_SIDE LEFT_SIDE
TEST VEHICLE: #025 5. .18 T . .- | B T -
2 258l at%5|as 8 758 |5535|(x58
Triumph TR7 x| x2d| xuig 520 [ 3551543
5-5peed Manual ¥ Ixq {2 (B3 gz q g 23g
L4 - 122 CID RUNP (=t 1= U=
86 bhp & 3500 RPM . | 25.309 67.5 | ¢8.1 -- 68.2
TEST CONDITION; . 1M 25,31 6.8 67.1 - 67.2
Mic Distonce = 50 feet 25,312 67.0 67 .3 - 46.8
TEST DATE: 7/29/77 23,313 7.9 | 67.9 - 67.9
Average &7.3 67 .6 == 47.5
—/+ 0.5, 0.5 0.7
0.6 0.5 0.7




c 5 RIGHT SIDE LEFT SIDE
[
5 - < = = | x= 5§ - = [ v~ |5 -
TE | = 8 & 3 s s % =. ¥ g O - -
= |22 | 3% |28 | g2 |23 |53d|fq & 123 15238 [ &3
v = o B L) ) o g o Zp e ! 0o V- 2
oo x = oL i) z & c . E Y =7 c ‘ U -
L N g = i 2 e 3 Z5 5 3 E.E S Z 3 =% 5 g
= sY S | &E& JC 2 &8 (278 | =
RUN? >
26.307 .170 3239 28,6 -2.5 71.4 24.7 -4.6 -16.4 71.8 25.0 -2.5 +16.4
26.308 .153 3368 27.7 +3.8 71.4 24.6 0.3 -16.4 71.3 24,4 -4.,5 -16.4
26.309 141 3244 28.4 +3.1 71.8 24.6 -1.8 -16.4 70.9 24.8 2.4 0
26,310 154 3233 28.6 +3.8 1.7 24,8 +1.0 -16.4 70.9 24.6 -2.5 -16.4
Avergge 155 3246 28.3 2.1 7.6 24.7 =1.3 71.2 24.7 -1.8
+f - .015 22 0.3 1.7 0.2 0.1 2.3 0.6 0.3 4.2 e
D : .014 13 0.6 4.6 2 0.1 3.3 0.3 0.3 2.8
> RIGHT SIDE LEFT SIDE
TEST VEHICLE: #026 -5‘_:.53;3‘_ :-6‘53 EEE 5 Eag
" nguar XJ-12L R =55 =58 [T is
3-Speed Automatic p 559|830 |25 2 529 [6%c |B=2
V12 - 326 CID RUN === =77 =<5 = =<7
244 bhp @ 5250 RPM
TEST CONDITION: 1A 26.307 71.4 70.4 69,2 70.8 71.8 8.7
Mic Distance - 25 feet 26.308 71.4 70,5 68.1 71.3 14 68.8
TEST DATE: 8/3/77 26.309 71.8 70.5 69.4 70.5 70.9 48.5
26,310 n.os 70.5 69.2 70.9 701 48.9
Avemge 71.6 70.5 69.3 70.9 71.0 68,7
/- |02 0 0.3 0.4 0.8 0.2
0.2 0.1 0.2 o 0.9 0.2
i S Sl b Pl il e bd e !l




2

£ 5 RIGHT SIDE LEFT SIDE _
.. | 5% 5 |53 - x= | § =] . - x= |§ = :
5T & o & ] [ o uw 2 o U g o 2 O o
0 o % = a8z 22 =T g g &3 g« Ea'u on [|[&~=2 o=
<™ 2& e e 5 =5 |255| 55 5 =5 [2%55 s .E
| 3% & | &8 [$°3 & | 23 [§°8 | =
RUN
26.307 170 3239 28.6 -2.5 64.6 24.5 ~7.4 0 65.0 25.0 2.5 +15
26,308 .153 3368 7.7 +3.8 64.3 23.7 -10.% o 65.3 24,9 +2.4 +15
26.309 41 3244 28.4 43,1 64.2 24.8 2.4 0 45.3 24,7 +1.0 +15
26.310 154 3233 28.6 +3.8 64.5 24.7 0.3 0 65.3 26,0 3.8 0
Average | 135 46 | 28.3 2.1 444 24.4 ] =3.4 65.2 | 24,9 1.2
4/ - N5 22 0.3 1.7 0.2 0.4 6.3 0a 0. 2.6
014 13 0.6 4.6 0.2 0.7 .0 0.2 0.2 3.7 ]
RIGHT SIDE
TEST VEHICLE: #026 — ~ 2l - —LEFT SIDE
B —— T - g g % S _ = g _ g %=
Jaguar XJ - 12L ®Oa ndg |ABL 553 -m-g?, -53'2
3-Speed Automatic 2280 | x| xow 2= Bom | X2
V12 - 326 CID RN (229 (220 [22F SR [S=2° (2%
244 bhp ‘@ 5250 RPM
TEST CONDITION: 1A 26,307 64.6 64.2 64,5 65.0
Mic Distance ~ 50 feet 26.308 64.3 64.1 65.1 65.3
TEST DATE: 8/3/77 26.309 64,1 63.8 65,1 65.3
26,310 64.5 64.3 65,2 45.2
Average 64.4 | 64.1 65,0 45,2
Vi 0.2 0.2 0.3 0.1
0.2 0.3 0.5 0.2




LEL

. RIGHT SIDE LEFT_SIDE
.zl Bl EE 3| 33| & g . T | 53 [8 3 .
—— =t - ] > ey )
BE) 23| S28% 0 L8| F3| 58 Ey | 43 | ZE (F53| ég
o= %0 x & | e =32 - 2] =27 - =7 9 g L2y o=
& & e 8¢ gD 5 g 3 =5 2 E'E § _§§ _5"5§ g.':'
RUN# h E “-;; ’ AR 274 7 FA 124
27.313 23 | 174 | 277 | 7.3 68.1 1660 | 1.7 “16.4 | 6.7 1674 | 0.3 0
27.314 Jd22 | w58 | .7 | 5.9 | 67.6 | 1644 |-8.1 0 67.1 1656 | 5.2 0
27.315 J21 | 1675 | 2840 1.7 67.7 | 1655 |-10.2 0 67.5 1648 | 8.1 0
27.316 122 | 1666 | 27.9 | .5 | 67.6 | 1631 |-14.4 <164 | 68.6 1643 | 7.4 0
Avemage | 122 | 1868 | 27.9 | 4.9 67.8 | 1648 | -7.8 67.0 | 1655 | 2.5
o/—  [0.001 7 0.2 2,4 0.4 13 9.5 0.5 19 7.7
6.001|_~"10 0.2 3.2 5.2 17 1.7 0.4 12 5.6
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #027 5 B! 3 5.8 5.8 %, | 5.8
Tl GG 752 | o535 g6 =52 | m8g =82
M Cou FoX | R PR T el "%Y
Breury gar 24 = =0 z o <o g% -0
3-Speed Automatic oyt |SET | £E°| £2F §=2 | 22° 1 £=2
V8 - 302 CID
130 bhp -@ 3400 RFM 27.313 68,1 67.7 | 6.8 6.1 | 66.7 | &5.9
JEST CONDITION: 3 27.314 67.1 | 67.6 | 66.6 66.5 | 67.1 65.8
Mic Disforee 25 feet 27,315 67.4 | 67.7 | 66.0 66.9 | 67.5 | 66.2
27.316 67.6 | 67.3 | 66.4 66.3 | 66.6 | 65.3
TEST DATE: 8/5/77
Average | 67.6 | 67.6 | 66.5 66.5 | 67.0 | 65.8
v 0.5 0.1 0.7 0.4 0.5 0.4
0.5 0.3| 0.5 o4 0.4 0.5
— T 1'““."; \—“'", ‘ FT P




- . REGHT SIDE LEFT SIDE
o ¢
o Pl - X 5 = g = 5 =
S| sl 8g | 3% s | 2% |2x%| 4 T 2y |2 ¢ g
T2 23|49 | S5 | 8| 33 (388|233 |33 |Bsd |2
Yon £ X & — = el e T = =5 o a =g o
D N - - <l s |85 2 < 85 legs | 2=
i - K gl &g |2 &1 = 3 22 15°%8 | =
R >3 i > vi v >
27.313 23 | 1674 27.7 47.3 61.5 1661 1.7 425 61 .4 1674 7.3
27.314 122 | 1458 27.7 +5,9 61,4 1667 3.8 425 62.0 1663 4.5
27.315 21 ] 1675 28.1 +1.7 61,9 1648 | -8,1 0 62.3 1675 1.7
27.316 22 | 1666 27.9 +4.5 61.9 1666 2,4 1425 1.4 1654 3.1
Average 122 | 1668 27.9 4.9 61.7 1661 | =0.1 61.8 1667 4,2
4/ 0.001 7 0.2 2.4 0.2 8 3.9 0.5 B8 3.2 /
1 0.00) 10 0.2 3.2 0.3 13 5.0 0.4 13 2.5
? RIGHT SIDE LEET SIDE
- - -— - - - - B e e B - ° P
TEST VEHICLE: ”027 z; 5 ‘;'13 _VE; S E _m?' 3 '§ o 8 |§ = 8 3 T g;g
Mercury Cougar ¥ Yy | x == x = 1 xZwm | x2S [ €9
3-Specd Autematic RUNY 23291229 | 2=y 2 = 2 2e| 2=
VB« 302 CID
130 bhp 2 3400 RPM 27.313 61.4 | 6.5 0.6 | 1.4
TEST CONDITION: 2 27.314 61.3 | 61.4 61.0 62.0
Mic Distance - 50 feet 27.315 81.9 | 61.6 1.1 62.3
TEST DATE: 8/5/77 27.314 1.3 | é1.9 60.6 81.4
Average 61.5 &1.6 &40.8 61.8
/= 0.4 0.3 / 0.3 y
0.2 0.2 0.2 0.4

b e« A a2 T




D

c < RIGHT SIDE LEFT SIDE
c .2 -
- 3z . £E - X3 8§ T g o £3 s 3 .
cE 1 Z8 | 2% | £3 8 |23 553|835 <8 |23 [Fx3 | £3
8= = b a W g = L ] o . L3 o
S0 z5 |82 |22 [=F |23 [2%5%)d: | =% |28 (23 |s:
g4 |2 123 | T3 1EF [$55(5° | 5 |E3 |g°5 |E°
RUN# >3 ” ”
28,306 | .150 2338 | 24.0 2.4 72.3 | 2332 0.3 0 71.4 | 2332 0.3 0
28.307 | .152 2368 | 24.] 1.0 72.0 | 2355 -1.8 0 71.5 | 2314 | -84 -16.4
28,308 | .132 2216 | 22.7 -9.5 70.7 | 2211 210.9 | <16.4 | 70.4 [ 2195 [ =150 | -16.4
28,213 145 2307 | 23.6 -4.6 71.5 | 2302 -6.0 “16.4 | 71,0 | 2300 | -6.7 ~16.4
Average | .145 2307 | 23.6 2,7 71.6 | 2300 -4.9 71.1 2285 | -7.4
/- .007 6 0.5 5.) 0.7 55 4.9 0.4 47 7.7 /
,003 %N 0.9 6. 0.9 89 6.3 0.7 90 7.7
RIGHT SIDE LEFT_SIDE
TEST VEHICLE: #028 5_%l8__ |5_3 5. 3|5, [|35.%
- e R T R g P R
Mercedes Benz 450 SEL X2 olEss |E5e Sse |55 |5
3-Speed Automatic RUN? $ES|123%° |33 s=25 18=° |2=7
V8276 CID
180 by @ 4750 RPM 28,306 72.0 | 72.3 69.9 71.1 71.4 69.5
TEST CONDITION: 1A 28.307 71.9 | 72.0 70.4 71.5 71.1 68.9
Mic Distanca = 25 Feet 28.308 70.7 | 70,0 67.3 70.4 | 69.3 67.1
28.312 71.5 | 70.5 68.9 71.0 | 70.4 68.2
TEST DATE; 8/1/77
Average 71.5 | 71.2 69.1 71.0 | 70.6 68.4
" tfm 0.5 1. 1.3 0.5 0.9 1.1 /
0.8 1.2 1.8 0.6 1.3 1.3




|
|
|

1 @ |

RIGHT SIDE LEFT SIDE
- §.8 — — £ - £
sz | 22 | 52 |23 € 08T |2 % g O T PR
2T | B8 | o | 8% x§ | & |558| 5 | 8 | T2 |558 | %3
5 < e . a a Y < o .= ‘;‘E 20'0 BTo |aZag u"‘:"'
fo | 52 | 88 |me |5 | 25 |25 £ S 125|255 | 5
=@ - & zd | & ! 2a |2 R
RUNY S5
28.306 150 | 2338 24.0 | 2.4 66.2 2332 | -1.8 0 6.4 | 2335 | +.7 25
28,307 152 | 2368 | 24.1 1.0 65.9 | 2366 | -0.4 0 66.0 2366 | -0.4 +25
28,308 A3 | 2216 22.7 | =9.5 4.7 216 | 9.5 0 5.0 | 2216 | -9.5 0
28.312 145 | 2307 93,6 | -4.6 65.5 | 2300 | -6.7 0 65.6 2294 | -B.1 0
Average 145 | 2307 23.6 | -2.7 65.6 2304 | -4.6 5.8 2308 | 4.1
+/= | .007~7]6 0.5 5.1 0.6 62 4.2 0.7 63 5.8 /
7003 1 0.9 5.8 0.9 88 4,9 0.8 87 5.4
RIGHT SIDE LEFT SIOF
TEST VEHICLE: #028 .. |5, 5, = 5, . |8 5, o
[t B, ol el — — — — 85 & it —_— —_
Mercedes Benz 450 SEL Wx ; f L;: ,; .;.3 U:: L0 mx ; ':.,"’ u,: ; .:.8 u,: ; ﬁ'
3-Speed Automatic RUNF |22 | 22° 2% 229 |22° |29
V8 - 276 CID i
180 bhp @ 4700 RPM 28,306 66,2 | 64.9 65.5 | 66.4
TEST CONDITION: 14 29.307 65.9 | 64.8 65.8 | 66.0
Mic Disrance - 50 faet 28.308 64.7 | 63.4 65.0 | 64.2
28.312 65.5 | 63.9 65.6 | 65.5
TEST DATE: 8/1/77
Average 65.6" | 64.3 65.5 | 65.5
e 0.6 0.7 0.3 0.9 /
0.9 0.9 0.5 1.3 |




N RIGHT SIDE LEFT SIDE
[ c =
< = -~ 2 .9 —_— - E — R —- — c —
=27 bz -3 |35 S| 2 = 2| 8 - g i 2 g 4
sE3 B8 | ZE (85 | g & |23 1338 SF |3 |23 | 533 &3
&2 e box w U b O ==z v ¢ == ! “Z o g%
528 32 | 88 |22 2|25 |s553| 27| 5 |25 | 555 £°
x| =Y = 5 LA & g [ Q
Rund | T8 S > /R &4 2 3
29.303 146 | 2108 | 201 6.6 64.0 | 2108 | 6.6 0 63.5 | 201 5.9 | +25
29,304 152 | 2104 19.9 | -1.1 63.2 | 2080 | -3.9 0 62.9 | 2021 -8.8 .25
29.305 150 | 2090 19.8 | -1.8 63.9 | 2077 | 2.5 0 63.1 2064 | -3.9 | 25
29,306 147 | 2077 19.8 | -1.1 6.9 | 2082 | -1.8 0 63.2 | 1985 | -10.9 | -25
Average 149 | 2095 19.9 0.7 63.8 | 2087 | - .4 - 63.2 | 2043 | 4.4 -
y 603 T3 0.2 59 0.2 77 7.0 - 0.3 58 10,3~ -=
2 ,003 18 0:1 3.5 0.6 i0 3.5 - 0.3 58 .5 -
" RIGHT SIDE LEFT SIDE
T, 4|58, |5 - 5. |5 B .
TEST VEHICLE: #029 SR EIEEE 25k 563 |25y [a38
Dodge Aspen ‘ Xow ﬁ‘.;; X0 x .2 n X2 % .2 0
3 Speed Automatic RUN? F30|2= S FE |2%° [ S=2¢
L6-225 CID
100 bhp @ 3600 RPM 29.303 6.0 | 64.0 | 83 63.0 | 63.0 | 63.5
TEST CONDITION: 1A 29,304 62.9 | 63.2 | 62.8 62.9 | 6.6 | e2.7
Mic. Distance = 50 ft. 29.305 62.8 | 63.9 | 6.5 63.0 | 2.5 | 3.
YEST DATE: 6/23/77 29,306 63.2 | 63.9 | 6.7 63.2 | e.5 | e2.7
Average 3.0 | 3.8 | 62.8 63.0 | 2.7 | 63.0
v |02 ~lo2 ~To.3 0.2 0.3 y /
0.2 | 0.6 0.3 0.1 0.2 0.3




LD

1B

t

RIGHT SIDE LEFT SiDE
- 8.8 - e | 5§ = . - 5= |5 =
== | sz | 3¢ |55 g | 28 |2 T 4. | 27T |2 % :
TE g3 | 59 |33 | x5 33 |Fs3| 28| 3| 35 |3s2| 43
g | &0 58 [=Y 23 o B - B =¢ e (L2E U e
&8 3 %32 2| 83 [s58] 27 2 | 43 [g%3 | £~
- Z S a4 g A A i (€ A
RUNY 25
29,316 123 1800 | 25.4 -3.2 63.2 23.6 -19.3| 25 62.9 24.6 -7.4 | -25
29.317 126 1818 | 26.0 -3.2 63.3 24.8 - 4.6 0 62.6 24,7 - 6.3 | -25
29,318 .125 1812 | 25.9 2.4 63.9 24.8 - 0.4 62.4 23.2 «20.7 | -25
29.319 121 1816 | 26.5 3. 63.9 24.9 2.4 2.3 22.8 -2,5 | -25
Avermge 124 1812 | 26.0 -0,2 63.6 24.5 - 5.5 -- 62 .6 23.8 =22 -
= |.002_~|16 0.5 y 0.3_~o.4 7.9 | - 0.3 Véy/
.003 12 0.4 3.0 0.4 0.9 "13.8 “m 0.3 1.0 11,5 e
RIGHT SIDE LEET SIDF
TEST VEHICLE: #029 R - 5. % 5w | 5. e
e 88 |mt% |moE F oo [ZeS [mog
Dadge Aspen xS | x2& x2W x.dn | kUl %20
3-Speed Automatic RUN? $Eq €29 | = =% S22 jd2° |22
L6-225 CID -
100 bhp @ 3600 RPM
29.314 63.2 63,1 62.4 62.9 61.9 61.7
TEST CONDITION: 2 29.317 3.0 | .3 | e.2 2.6 | 21 | a2
Mic Distance ~ 50 ft. 29.318 63.3 | .9 | e.5 e2.4 | 621 | 6.8
TEST DATE: 6/23/77 29.319 63.1 63.9 62.1 62 .4 62.2 61.8
Average &3.9 43,6 42,3 62.6 62.1 61.9
Ay 0.1 V 0.2 / 0.3 0.1 0.3 /
0.1 0.5 0.2 . 0.2 0.2 0.2 |.




] - RIGHT SIDE LEFT SIPZ i
£ 8 z :
ol Es | oL |E2 T3 |8 T . T | g3 |E Ty
ez | 25 | 3 |&% 8| 25 |Ex3| 8+ ol £ 5.8 4.
TE0ED | 32 |€8 | E3 | b3 |BEZ| S | iD | 52 |BEZ | =3
£ & 5s o 3 oz g p v ] Sk = 3 = ' § Lo
o N o=z Pl v o2 =] <= 2 2= T 2 - 2 == = 5 =2 v
- 25 = 24 3| &E& |3°8( = & | ES |28 =
RUNY e
30.306 A5 | 1835 21.9 4.7 65.1 1826 | 6.1 -25 65.) 1779 8.2 25
30.309 145 | 1833 21.9 3.8 64.7 1818 | -0.4 -25 63.7 1812 4.5 25
30.310 148 | 1826 21.9 3.3 64 .4 1809 | 0.2 0 63.4 1812 -0.9 25
30.311 148 | 1819 21.6 | 4.0 64.7 1802 | 6.1 0 64.0 1802 6.1 25
Average 148 | 1828 21.8 | 4.0 64.7 1814 | 2.9 - 4.1 1801 4.5 -
7~ |0.00 7/ 0.1 0.7 0.4 12 32 = 1.0/11/ 3.7 e
N 0,003~ 0.2 0.7 | ~0.3 | 12 3.3 | A 22 5,4 l -
[=>]
RIGHT SIDE LEFT SIDE _
TEST VEHICLE: #030 = |5 5= s s o
e 5% (553 (@88 558 |n55 |tk
Chrysler Cordaba x L |l x2d | x2un xdm | x 08 | xuD
3-Speed Automatic N i |85 | 259 CEn (B2 |EES
V8-400 CID RUN ==Y | = ‘ = =<0 | = =<5
190 bhp @ 3600 RPM
30.306 65.1 64.5 | ¢4.7 63.7 63.1 65.1
TEST CONDITION: 1A 30.309 647 | 4.2 | 6.9 63.3 | 627 | 3.7
Mic Distance = 50 ft. 30,310 64.3 | 64.4 | 63.0 63.3 | &2.3 | 63.4
TEST DATE: 6/15/77 30,311 s4.2 | 4.7 | s4.0 63.5 62.7 | 44.0
Avarage 64.6 | 64.5 | €3.9 3.5 62,7 | &4 |
- 0.5 0.2 0.8 0.2 0.4 1.0 /
0.4 0.3 0.9 5.2 0.4 % .
— == - D e ol b et L




o rr o o . s

IR AT

RIGHT SIDE LEFT SIDE
) 5= | _. |22 < | 53 & 3| . s | 3 |8 oy
c = = o = g2 g z 3 oy 3 8 un A =8 |3 x 3 8 .
T3 | EL | 8% (98 | B3 | w3 |82d) SE | 5D | 55 |85 5
ey | %E a2 sz =5 =5 |255| 28 =3 25 |2g3 | €5
25 | TR =4 d [ &E& |8 & = A | E& |E7&
AUNT g5
30,319 147 | 1855 2.2 -1.8 67.8 1797 | - 9.5 0 6.5 1829 3.1 25
30,320 156 | 1885 22.6 3.1 7.7 1838 | - 3.9 0 67.3 1873 3.8 25
30.321 152 | 1871 22.7 2.4 68.1 1793 | -14.4 0 67.2 1846 -3.2 25 !
30,322 142 | 1837 22,2 -2.5 67.9 1801 | -10.2 0 66.5 1729 3.1 25
i
Average 149 | 1842 22,4 0.3 67.9 1807 | ~9.5 -- 66,9 1819 1,7 -
_+/_ % 23 043 2.8 0.2 3] 5.6 - (yy 2.] --/l
i .007 | .~25 0.2 2.8 0.2 14 4.9 - 0.4 20 4.9 |~
° RIGHT SIDE LEFT _SIDE |
TEST VEHICLE: #030 5, & (5, El =% 5= |5, &, x :
— — Rl t— l.&! p— — b — a ‘
Chysler Corcobe LI L
3-Speed Automatic RUMF £zq | Z20° s=¥ 2zq [f20 | E2o
V8-400 CID S =
190 bhp @ 3600 RPM 30,319 6.7 | 7.8 | 66.6 5.9 | 65.8 | 6.5
TEST CONDITION: 1A (F) 30.320 7.1 67.7 | 66.4 66.6 6.0 67.3
Mic Distance = 50 ft. 30,321 67.4 68.1 | é7.0 65.9 56.2 67.2
IEST DATE: &/15/77 30.322 67.3 67.9 | 66.8 6.0 65,3 66.5
Average 67.1 47.9 | 66.7 66.1 65.8 66,9 |
- ‘7 VV / 0.5 V V /
0.4 0,2 0.3 0.2 0.5 1-"0.4




- s s RIGHT SIDE LEFT SIDE
S '0: % 5= 5= = = g 59 5 9 4 - L S = .
- o e . - - v
s2E B (3% (28 | pd | 3|83 |3 |23 |558 | 43
B2E ) 32 (&2 22 | TR | zE |Ssilfe (=TT 2T |G%r st
Qo 25 S &= + o = % 3 = .5
LRy 2 < 5|84 135°4 3 | %3 |5%3 ¢
RUMF =
31.305 150 | 1932 19.9 7.3 | 68.) 1827 | -5.3 0 8.4 | 1818 | -6.0 0
31.306 157 | 1954 | 2000 | -0.4 | e8.7 | 1935 | -1.8 0 6.7 | 1935 | - 1.8 0
31.307 148 | 1910 | 196 | -0.4 | e84 | 1910 | 0.4 0 68.7 | 1897 | -2.5 0
31.308 146 | 1885 | 19.2 | -1.8 | &8.5 | 1885 | -1.8 0 68.8 | 1835 | -1.8 0
Average 150 | 1920 | 19.7 1.2 | 68.4 | 1889 | -2.3 - 68.9 | 1884 | - 1.8 -—
/= .007_7| 34 0.3 6.1 0.2 46 1.9 - 0.8 51 1.2 -
o 004 | ~35 0.5 3.0 0.3 &2 .0 - 0.5 |-% 3.0 -
8 RIGHT SIDE LEFT SIDE
TEST VEHICLE; #031 5. 8|5, |5, % 5 3ls.. 15,8
AMC Gremlin Bowlmod [Bos wEew |Tud [T o
3-Speed Automatic p S22 |835° |2 5E2 {82 | 850
16~232 CID RUNT 1= ~ 7 12 =" ¥ 27 I3 =27
88 bhp @ 3400 RPM 31.305 | 67.3 | 8. | 67.3 67.1 | 8.4 | s6.2
TEST CONDITION: 1A 31.306 | 68.3 | 48.7 | 68.5 68.3 | 49.7 | 67.7
Mic Distance = 25 ft, 31.307 | 67.9 | 8.4 | 8.4 67.8 | 6.7 | 67,
IEST DATE: 7/21/77 31.308 | 67.3 | 68.5 | 67.6 67.5 | ea.8 | 67.2
Average 67 .7 68,4 68.0 67.7 48,9 47.1
v 0.6 ~]0.3 0.5 0.6 0.8 0.6 :
6.4 8.3 .7 0.6 0.5 0.9 |

] [ % J

e + .
srm—— b




pr—

- o RIGHT SIDE LEFT SIDE
85l v | o |33 FREERRE T N P A PR -
SES| BE | &2 |23 3|85 |83 2° s |s5 | £55 £
Runt | %2 : 25 R B 4 &4 s 2
31,305 150 | 1932 19.9 7.3 62.3 1799 | - 6.7 0 62.7 1827 |-5.3 25
31.306 157 | 1954 20.0 -0.4 63.7 1925 | - 3.2 | 425 64,1 1935 |- 1.8 425
31.307 148 | 1910 19.6 -0.4 62.6 1871 | - 3.9 | 425 63.6 1894 |-~ 3.2 25
31.308 146 | 1885 19.2 -1.8 62.0 1821 | ~10.2 0 64.2 1885 |- 1.8 25
Averace 150 | 1920 19,7 1.2 62.7 1854 | - 6.0 | -- 63.7 1885 |- 3.0 -
o/ ,007 34 0.3 6.1 1.0 71 2.9 - 0.5 50 1.2 an
0 .004 135 0.5 3.0 0.7 55 4.2 |- {.0 68 2.3 =
- RIGHT SIDE LEFT_SIDE
TEST VEHICLE: 031 Eagész ;,6‘57:’", E‘afﬁ _‘agh —Es’ﬁ
AMC Gremlin ol xen|xee |Res Ner Ned |Sed
3-Speed Automatic RUNA = =G| 2E0° SEY 2= |2 | 22¢
L6=232 CID
88 bhp D 3400 RFM 31,205 2.3 | 62.1 2.0 |e2.7
TEST CONDITION; 1A 31,306 62.9 | 63.7 63.9 {64.1
. Mic Distance = 50 ft. 31.307 2.1 | 62.6 6.7 |63.6
TEST DATE: 7/21/77 31.308 62.0 |81.9 2.9 |64.2
Average &2.3 | 62.6 62.9 ] 63.7
/= 0.6 y / 1.0 y /
0.3 |-0.7 0.9 1.0

I PR PRUEE




FAsun I

. RIGHT SIDE LEFT_SIDE
2.0 -—_ x — c —_ —_ K — e
-— o - - a o w [+] ] . Y 8 a Q Q@ .
- 5~ v g S > = = > w = "
SE) sz &2 8% B 28 Zx8 B | 8 |28 (553 85
o = o = ] 25 95 = .2 2 0 4 a =y 8
U ez 0 X .0 = ¢z L= . c u =71 o= P v oo
<8 “ 2 22 3] 83|83 £° 3| 23 |5°3| 87
RUNY K &7 | 2 8 | g8 |2 &
31.312 19 | 1696 | 26.6 -6.7 67.3 24.7 | -8.8 0 67.9 | 247 | -8.8 0
31,313 12 | 1644 26.2 5.2 66.8 24.8 3.1 +16.4 ] 7.4 | 24.5 | <11 0
31.316 25 | 1695 | 26.3 1.0 67,2 25.0 | '1.0 ) 8.3 24,9 | -1.1 0
31.317 a23 | 26.3 2.4 67.4 24,9 1.7 0 68.2 24,5 | =6.0 0
Avemge .120 1687 26.4 0.4 67,1 24.9 -0,8 - 68.0 24.7. -4,3 -
v .005 24 0.2 4.8 0.3 0.1 3.9 - 0.3 0.2 3.2 -~
~008 43 0.2 7.) 0.3 0.2 |.~8.0 - 0.6 0.2 4.5 -
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #03] F 3| 5..] 5.3 5.8 5., 8s8
=% =0 G| o T - - o el @
AMC Gremlim ‘:uz, Coll Luw ‘-:'gw:: xg;o gé:
3-Speed Automatic # 052 gze| 82 EEZ0 | 2 =<2
o 9 Clo RUN =27 | = =<7 =<7 | = v
88 bhp @ 3400 RPM
31,312 66.7 67.3 | 6.0 67.5 67.9 | 65.8
TEST CONDITION: 2 3.313 | 66.0 6.7 | 66.8 7.4 | 67.4 |65.6
Mic Distance = 25 ft. 3,316 | 6.3 67.2 | 67.0 68.0 | ¢8.3 | é66.4
TEST DATE: 7/21/77 alay 66.3 67.4 | 67.3 67.5 68.2 | 66.7
Average 66.3 67.1 | 66.8 7.6 68.0 | &6.1
v 0.4 0.3 0.5 0.4 0.3 0.6 /
0.3 8.4 0.8 0.2 6.6 0.5
: ' v 1 - t + i v A [




- T Tt T e e e T i
. RIGHT SIDE LEFT SIDE
! 22 X = 5 = 5 5§ 3
Txr - T o RS o v 12 - ] Y £ e g
55 2% &2 | L3 <3| 28 |588| 85 | <5 [ 23 (528|853
u = = “ T Y] o = o = PN g o a s .S
by &0 Z.0 <o =3 - 2 T8 u =T - 2 <2 v o
[at] (2] = o - B = ey -
E = L.I‘J: 3 3 = _5 2 E-— g ﬁ 3 _5 o ‘§ E o
RUN > 5 i I i
31.312 119 | 16% | 26.4 8.7 61.6 | 24.9 -7.4| 45 62,5 | 24.9 - 8.1 0
31.313 M2 | 164 | 262 5.2 61.2 | 24.4 - 4.6 425 62,1 | 24.6 - 0.4 | 425
31.316 125 | 1695 | 24.3 1.0 61.8 | 25.0 1.0 425 62.8 | 24.7 - 3.2 0
31.317 223 1 | 26,3 2.4 61.6 | 23,7 -15.8 0 63.1 | 23.8 14 .4 0
Average .120 1687 | 26.4 0.4 81.6 24.5 - 6.7 -- 62,6 | 24.5 - 4.5 -~
4 .005 24 0.2 4.8 0.4 0.5 7.7 -- 0.5 0.4 6.1 -
o .008 | 43 0.2 7.1 0.2 0.8 %.1 - 0.5 0.7 7.9 -
Lty
“ RIGHT SIDE LEET_SIDF
TEST VEHICLE: #0371 R 5 . Bh.ao|B. | Bus
T VEHICLE: #031 Ss3|isg 353 288|ats5|xtd
AMC Gremlin % Ly | w28 x = xZn | x 22 554
3-Speed Automatic RUN# £29 |2 ze 2 g = 2q = =0 2=¢
L& - 232 CID '
88 bhp @ 3400 RPM
31.312 61.4 | 61.6 2.5 | 61.8
TEST CONDITION: 2 31.313 0.8 | 61.2 6.9 | e
Mic Distance - 50 ft. 31.316 61.4 | 61.8 2.8 | 6.8
TEST DATE: 7/21/77 31.317 61.6 | 61.4 63.) | 2.8
Average 61.3 1 41.5 2.6 | 62.4
+/ 0.3 0.3 0.5 0.4
0.5 0.3 .7 0.6

b i B e it b T




& ¢ e RIGHT SIDE LEFT SIDE -
- < 'z 5 = n g - 4 K-S > -3 [ o v = “
523 ES |35 €8 | g3 | 33 |533|25 |8 |33 |552|f3 |
T2 | 32 (&2 juz | TR ST |3 gfe [T |5 (%% e
U & 2n = =5 a 3 : B3| £° g g c= 5 | =&
32,307 154 | 1846 20.8 0.3 48.3 | 1848 -1.8 0 69.3 1824 -8.8 -16.4
32.308 148 | 1874 20.8 +1.7 68.5 | 1842 -1.8 -16.4 | 69.) 1797 | -11.6 -16.4
32.309 154 | 1875 20,9 +1.7 68.2 | 1838 -5.3 -16.4 | 69.0 1868 -0.4 ~16.4
32.310 155 | 1897 21.2 42,4 48.3 | 1882 -5.3 216.4 | 69.5 1824 | -10.2 ~16.4
Average 153 | 1878 20.9 1.5 é8.3 | 1858 ~3.6 69.2 1828 -7.8
) .005 12 0.1 1.2 0.1 20 1.7 0.2 31 3.9
o 002 17 0.3 0.9 0.2 24 1.8 0.3 40 7.4 |
& RIGHT SIDE LEFT SIDE
TEST VEHICLE: #032 o O 5. 8 |5.. (5.3
Plymouth Fury U:‘ U, Ex o Gg Lo D: o o & mx _; -
. e f= 0 = 0 (= £
145 bhp @ 4000 RPM 32.307 681 | 683 | 86.3 9.3 | 8.8 | 66.0
TEST CONDITION: 1A 32.308 68.5 | 67.8 66.1 69.1 68.3 65.8
Mic Distance = 25 feet 32.309 68.2 | 67.9 5.9 69.0 48.4 65.9
TEST DATE: 7/27/77 32.310 48.3 | 48.2 66.3 9.5 | 68.5 66.8
Average 68.3 | 8.1 66.2 69.2 68.6 66.1 ,
_/+ 0.2 0.3 0.3 0.2 0.3 0.3 /i
0.2 0.3 0.2 0.3 0.3 0.7 ,
p————y ——erty | ] U 1 b ] t 3 1 | ‘




U [ . S - JE—— : —— _
N t .

_ . RIGHT SIDE LEFT SIDE
So&| 5 = 22 o 5 § = : - - § 3
T L e ] "'E % g 2 g =. 8 . 4 g9 - g "
83| 28| 38 |8% | 54 |33 |33 =3 |z3 |23 | §3d &3
ToE| s | 25 |85 | TR |2 |GEE| £e =T o|Bm | 2y sf
% e = U o = ! e = .k c c ¢ - e
| 22y 25| A (s 8|83 |§%8| = 3 |E5 | 578 £°
RUN# s > %5
32,307 | .154 1866 | 20.8 0.3 | 61.9 1854 ~6.0 0 62.7 | 1866 0.3 0
32,308 | .148 1874 20.8 .7 | 61.8 1864 -1 0 63.1 | 1859 +1.0 125
32.309 | 154 1875 20.9 +1.7 | 62.1 1862 -1.8 0 62.7 | 1853 0.3 0
32.310 | 155 1897 21.2 42,4 | 62.1 1882 -5.3 0 63.0 | 1880 2.5 425
Average .153 1878 20,9 1.5 | 62.0 1866 -3.6 62.9 | 1864 -0.2
-/ .005 12 0.1 1.2 0.2 12 2.4 0.2 1 2.3 /
S 002 |19 0.3 0.9 0.1 16 2.5 0.2 16 1.2
J3
Plymouth Fury «V‘EEE ‘;‘:"55 ;EE j¢5§ Eﬂﬁfﬁ -S'EE
3«Speed Automatic x 2 ; x Q& x Y :, U‘x 2 :,"-, w 8 mx g ;
V8 - 318 CID rund [ S 2F(E£2° |23 229 [£2° | 22¥
145 bhp ‘@ 4000 RPM -
TEST CONDITION: 1A 32,307 61.9 1.4 62.7 £2 .4
Wiic Dictomes = 50 faat 32,308 61.8 61.0 62.7 63.1
32.309 62.1 61.2 62.7 62.3
TEST DATE: 7/27/77 32,310 62.1 60.8 6.8 | 3.0
Average 62.0 61.1 62.7 62.7
—/+ 0.2 y// 0 0.4 /
0.1 0.3 3 0.4

atid e e AL s e e




. RIGHT SIDE LEFT SIDE
. 2.8 — X — £ - — %X — s
5 5E S B3 2l 23 2 5 4 ] ge 12 ¢ 4
& 5% &2 1&g x = 52| 354 £3% x 8 28 |558| &5
o= £ A - u O 2 Og | a3 ol g o G Pl 2
Sal =& 39 | 53 Zc 2c| .Tg o | 2R e |5 E| L
P - £ o = 2 ] - O 3 W
RUN ) * |3 2 o L B & | &8 |2 &%
32,317 24 | 1598 26.9 +.7 68.1 | 24.7 -1.8 0 68.1 24,4 | -6.7 0
32.318 25 | 1608 26.1 +0.3 67.7 | 24.8 2.5 { -16.4] 68,0 | 24,9 | -1.8 0
32.319 126 | 1602 25.6 2.4 67.9 | 24.7 -1.1 68,1 24.6 | -3.2 -16.4
32.322 127 | 1608 25.5 8.0 6719 | 25.0 +8.0 68.5 | 24.7 | 4.5 0
Average 125 | 1604 26.0 3.1 67.9 | 24.8 0.7 68.2 24.7 | -1.8
A .001 4 0.9 _~"h.9 0.2 0.2 7.3 0.3 0.3 6.3
O 7001 & 0.5 2.8 0.2 0.1 3.2 0.2 0.3 4.9 P
& 1E57 VEHICLE: #032 RIGHT SIDE LEFT SIDE
Plymouth Fury 5 :_:’: B, . 5.3 5. % E: S EEE
3-Speed Automatic vl mool w2Q 25| = W
V8 - 318 CID §de | 585| 559 55c| §5o| E5 8
145 bhp @ 4000 RPM RUN! |2 327 | = =°% == 1= =" 75
TEST CONDITION: 2 32.317 67.5 | 68 65.9 8.0 | 68,1 65.0
Mic Distance = 25 feet 32.318 67.7 | 67.5 66.1 8.0 68,0 | 64.6
TEST DATE: 727/77 32,319 67.1 | 67.9 65.8 68.1 67.9 | 65.2
- 32.322 67.2 | 67.9 65.8 67.8 8.5 | 65.6
Average 67.4 | 67.9 65.9 68.0 68.1 65.1
A 0.3 ~|0.2 0.2 0.1 0.4 0.5 /
0.3 0.4 0.1 0.2 0.2 0.5

PRI i T oo SR M|




|

]
|
|

c o RIGHT SIDE LEFT SIDE
El B - = 5T § = - 33 § =
S I - oo ‘T 5 © [ 2 - ] 2 -
32| g3 ad |28 | 8| 35 1585 25 .8 |5 (558 dg
2o | Bol 38 | 3w 22| 2R (SR 82 [ | 3T |52 sk
= = .5 5 @3 e 2 :E " 3 E =8 5 bt
RUNY 25 &1 &4 |2 4 8 | &8 |74
32.317 124 | 1598 26,9 +.7 62.2 | 24,2 -10.2| o 62.8 24.5 -6.0 0
32.318 125 | 1608 26.1 0.3 61.3 | 25.0 +03] 0 62.6 24,7 4.6 0
32.319 126 | 1602 25.6 2.4 61.8 | 24.9 +1.0] 0 62.0 24.9 +1.7 25
32.322 125 | 1608 25.5 8,0 61.3 | 24.2 -3.72 o 62.5 24,2 2.5 0
Averege 125 | 1604 26.0 3.1 61.7 | 24.6 -3.2 62.5 | 24,6 2.9
4/ .00L""| 4 0.9 4.9 0.6 0.4 7.0 0.3 0.3 4.6
.00 5 0.5 2.8 0.4 4 4,2 0.5 0.4 3.2
RIGHT._SIDE |EFT _SIDF
TEST VEHICLE: #032 - - - - = B e
RN AL b 8 ,.5[% . |Bax 25| 25| =59
Plymouth Fury - R R AT | Nl
3-Speed Automatic Xo=n ] xo=n X = s | 55| 829
V8 ~ 318 CID RN | 2R IE2EC | E3 g $Eq (2229
145 bhp & 4000 RPM
JEST CONDITION: 2 32,317 62.2 60.6 62.8 62.6
e Disteres = 50 fect 32.318 61.3 60.5 62.6 61.5
TEST DATE: 7/27/77 32,319 61.8 60.7 62.0 62.0
—_ 32.322 61.3 60.5 62.5 62.2
Avernge 61.7 60.6 62.5 62.1
i m 0.6 0.1 0.3 0.5
0.4 0. 0.5 0.6




RIGHT SIDE LEFT SIDE
c £
YR s | 33 15 3] . s | 55 |5 3
- g [T S == g g = 3 aq . g =¥ (=% “
TEl 23 | 89 35 |53 | 33 B8] B s | 52 Rz 23
S| Ew x8 |29 =2 | w2 [22) e 2Ty v (%= o<
2% o 2% |z 5 85 |=55| - 5 25 [2% 3 £ E
‘ ' £S5 R FA |24 A AR [€ A
RUNT >3
33.333 152 1890 | 18.2 -1.1 66.0 1851 -8.1 | #6.4 | 469 | 1837 -10.2 0
33,334 162 1877 | 17.8 -3.9 64.5 1868 - 4.6 0 65.6 | 1843 - 8.8 0
33.335 ,133 1853 | 18.1 -1.1 65.7 1843 - 6.0 0 66,5 | 1768 -14.3 0
33.33 162 1868 | 18.0 6.7 66.0 1814 ~20.0 0 67,1 | 1814 -20.0 0
Averge 152 1872 -3.2 -9.7 - 66,5 -13,3 -
/- .01 118 VV 24 5.1 -~ 0.6 4.5 -
019 119 0.2 3.5 1.1 30 10.3 - 0.9 48 6.7 e
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #033 5.9 (% _ ] 5 8|5, _[5.%
S — » ey 5 %W T}-."U:; »ogs |BB8% [5ROY
Rolls Royce Silver Shadow x 9 x 2 £ | = 2 ) X 2‘0. X o8 x £ 3
3-Speed Automatic RUNY 22~ (22 |2 = = 2 E.-'. £2° |2 =z
V=412 CID
240 bhp @ 4000 RPM
33,333 65.8 66,0 66.4 | 66.9 65.0
TEST CONDITION: 1A 33.334 645 | 641 5.6 | 65.5 | €3.5
Mic Distance - 25 ft. 33.335 657 | 5.4 6.0 | 6.5 | 65.1
TEST DATE: 7/18/77 33.336 66.0 65.2 86.5 | 7.1 64.5
Average 65.5 65.2 66.1 | 66.5 64.5
= 0.5 0.8 0.6 0.6 0.6
7.0 7.1 0.9 0.9 .0




466-D

. . RIGHT SIDE LEFT SIDE
5 = £ s s 33 15 < - |53 15 3
= - T Q v = ] a4 - ['H} v: = w:
S| B2 | B85 | 8% | P | Zi |558| 8% | <2 |23 |5xa] s
U == = 2 - o W =} o cx? = o 2 g o I = s 2
9 = in X 4 < = o 2 w2 u = -2 e v Z
< o~ (=M g = [Tl c c « g & R c ® = * w £ -
= Z4d 2| 28 15 8| £° 2 83 (583 | &
RUN > 5 i N i ks
33.333 152 | 1890 18.2 -1.1 61.1 1853 | - 8.8 0 61.5 1837 | ~10.2 +25
33.334 162 | 1877 17.8 -3,9 60,1 1857 | - 6.0 60.2 1868 | - 4.6 425
33,335 133 | 1853 18.1 1,1 60,9 1848 | - 5.3 6.8 1844 | ~ 4.6 +25
33,336 162 | 1868 18.0 6.7 61.2 1823 | -19.3 | +25 61.6 1868 | - 6.7 425
Average 152 | 1872 18.0 -3.2 0.8 1845 | - 9.8 _— 61.3 1854 | - 6.5 -=
+/m .010 18 0.2 2.1 0,4 12 4.5 - 0.5 14 1.9 --
019 |19 0.2 3.5 0.7 22 9.5 e 7. 17 .7 -—
RIGHT SIDE | EET SIDE
TEST VEHICLE: #033 T_% |86 B L - Tow|B. 5.
e —-— — "6 - —- ‘6 [ -— g U -0 3 - O 4
Rolls Royce Silver Shadow ": ; :o ‘:: u 2 u; ] f L;: é ﬁ ‘: 29 g" § é ey
3-Speed Automatic RUNY gsqe=ze 8= e S| & o
VB-412 CID = 2 o = =
240 bhp @ 4000 RPM
33,333 é1.1 | 60.9 61.5 | 61.5
TEST CONDITION: 1A 33,334 60.1 | 59.2 - | 60.2
Mic Distance - 50 ft, 33.335 60.9 0.7 - 4.8
TEST DATE: 7/18/77 33.336 &1.0 | 61.2 — 8.6
Avemge 60.8 | 60.5 - 41.3
+/= 0.3 0.7 - 0.5
0.7 1.3 -- 0.9




09-2

RIGHT SIDE LEFT SIDE
- 88 - ¥ | 5 - X - 5— |5 =
sz | 5E | 3¢ |33 ? g 12 T 4. el 27T 12 3| g4
3| 2% | g8 |33 4| T8 1558 3] 5| 55 (Fx3| &3
&< Ea % 5 o < 3 o T oz U oe =T - D .:..:_;_? g
Y N 8= =2 =5 @ § S 5 g = 5 L3 25 5 = 5
< ™ 2 = 8 a - 593 = ] 8BS |5°2 =
. -5 [P N = A 7] AN =
RUY =%
33,307 .18 1781 | 26.6 8.7 67.5 | 24.3 -2.5 +16.4] 6727 | 4.8 6.6 0
33,308 118 1766 | 26.7 -3.2 66.9 | 24.9 -3.9 0 67.3 | 24.1 | -13.7 0
33.309 .120 1776 | 26.6 -1.8 67.8 | 25.0 ~1.8 0 68,1 | 24.6 | -7.4 0
33.311 121 1776 | 26.3 -3.9 67.7 | 24.9 -5.3 0 68.2 | 24.9 | - 4.6 0
Avermge 119 1775 26.6 -0.] 67.5 24.8 -3.4 - &7.8 24 .6 - 4.8 an
4~ .002 9 0.1 8.6 0.3 0.2 V - 0.4 0.3 1.4 -
001 5 0.3 4.0 0.4 0.5 1.9 - 0.5 0.5 8.9 -
RIGHT SIDE LEET SIDE
TEST VEHICLE: #033 5_ 815 _ G '53' - :g,_? -3 T_ 3
———— e _F e — H - — — B ~ 5T — g w-
Rolls Royce Silver Shadow 5 gz R & g 22: B :; U 8 :,:Eg :
3-5peed Automatic RUNY $E5 222 |22 S22 |22 | 222
v8-412 CID L 1= * =0 x
240 bhp T 4000 RPM
33,307 7.3 67.5 67.3 | 67.7 6.5
TEST CONDITION: 2 33,308 66.9 | 46.2 67.1 | 7.3 | 6.0
Mic Distance - 23 ft. 33,309 7.8 | .7 67.2 | 681 | 6.0
TEST DATE: 7/18/77 33.311 67.7 7.3 67.6 | 68.2 6.9
Average 47.4 6.9 67.3 | &7.8 46.4
/- ty V 0.3 0,4 0.5 /
0.1 0.7 0.2 8.5 6.4 |
-4 ] ] v . ' I ¥ -1 ) e ' 1 [ ' L




T

19-> .

. RIGHT SIDE LEFT SIDE
5z =1 3. |53 3| 2% |88 . s [ &% (& B
= 5 o 3 Z x> 8 = 2
T3 | g3 |42 | S8 | 38|52 522 <3 fpE |52 |F3S <
g m £ i % 5 2 =7 -8 Ty g- s - -8 Az g =
<X ™ 2 fa ™~ [Flrs] & = .0 = Yoe c = . e G L -
= =5 3 83 | 3| £ 3 & 3 |5°3 | 5°
RUNA S5 A &4 |2 4 A 2 g
33.307 118 {1781 26.6 8.7 1.8 2.1 |~3.2 | 425 62.9 24.4 | 0.3 25
33.308 118 | 1786 26.7 -3.2 61.6 243 | -1.6 0 2.6 24,5 | -9.5
33.309 20 [ 1776 26.6 -1.8 41.8 250 |~ 1.8 0 62.3 24.7 | -5.3 25
33.311% a21 1766 26.3 -3.9 - - - .- - -~ -- -
Average 219 | 1775 26.6 -0.1 61.7 24.5 | - 5.5 - &2.6 24.6 | ~4.8 -
o/ 002~ 9 0.1 8.6 0.1 0.5 3.7 - 0.3 0.2 5,1 -
001! 7% .3 4.0 0.1 0.4 . ol 6.3 0.2 4.7 -_—
RIGHT SIDE LEFT SIDFE
TEST VEHICLE: #033 5.5 |% 5. e S.c| 8., |Bs3
i ——gs | =5 ¢ =88 |=85|504%
Rolls Royce Silver Shadow BoS T8 [T Vel Veef Qs
3-Speed Avtomatic y |255 |85 | 328 528|820 | 23y
U i ]
v5-412 CID RUN = (= = 7 = 2
240 bhp @ 4000 RPM
33.307 61.3 | é1.8 62.2  [62.9
TEST CONDITION: 2 33,308 61.6 |61.3 2.6 |é2.3
Mic Distance - 50 ft. 33,309 61.8 | 61.4 2.0 [62.3
TEST DATE: 7/18/77 33.311* -- -- ~—- -
Average 61.6 | 61.5 2.3 62,5
I 0.2 0.3 0.3 0.4 /
0.3 0.2 0.3 0.2

LrarSTE LA

Havale ant ronmrtard dun ta hich hackarmind isvnle Far Rin ”33,3” onlv,




' < 5 RIGHT SIDE LEFT_SIDE
£ 2 2 = s = 3 |5
s 52| s, | B3 g1 8T |2 T T [ ET e Ty
=3[ -3 | E5 |50 x2 1 28 (58| 8. | =8 |28 |558 | 83
g3 20 xs | G2 z2 | 8o |£22| 8 | 29 | BE |£2p | g<
o | Ap| 22|54 2123 (5853 £ 3 | E3 (£%5| &
(%] (7] -
RUN R R > ° s “T =
34,304 144 | 18,6 4233 8.7 | 68.2 3539 -3.9 0 66.8 | 3825 8.0 0
34,305 045 | 18,6 4488 | 1.1 | 9.0 | a7s0 6.0 -25 67.8 | 3763 -5.3 -25
34.306 150 | 1846 3982 | -2.5 | 8.5 | a8 ~3.2 25 67.7 | 3852 2.5 25
34.307 158 | 18.6 4002 | -3.2 | 68.3 | 3850 -3.2 -25 67.1 | aras -7.4 25
Average 149 | 18.6 4176 0.5 | 68.5 | 3748 -4,1 - 67.4 | 3795 -1.8 -
- |-009 0.0 ~T32 8.2 0.5 104 0.9 - 0.4 57 9.8 -
" .005 |_~0.0 94 3.7 .3 209 .9 -- 0.6 57 5.6 -
m RIGHT SIDE LEFT SIDE
TEST VEHICLE: #034 553|ntg|ns] 253 [nt5|nsd
Renault 12 SW X2 | x2w | x8un X .= Koo l= | Xz
4-Speed Manual RUNF Enénl‘ EDED 529“ géw ED':O EDEC';J
L4-101 CID "
72 bhp @ 5500 RPM 34.304 | 67.6 | 68.2 68.1 66,0 | 66.8 66.7
TEST CONDITION: 1M 34,305 | 69.0 | 68.2 67.3 67.8 | 65.4 67.3
Mic Distance = 80 I, 34,306 | 68.5 | 68.5 67.2 67.6 | 65.0 67.7
34.307 | 68.3 | 68.2 66.7 67.1 | 64.7 66.7
TEST DATE: 6/22/77
Average | 68.4 | 68.3 67.3 67.1 | 65.5 67.1
- [0 0.2 0.8 V 1.3 0.6
0.8 {_~0.1 0.6 .1 0.8 0.4
vt B 1 Qe o . T ' : )




£9-D

Funk g h e 24

c 5 RIGHT SIDE LEFT_SIDE
é g 'g E —_— x [= — — c
&2 & v -] [ = 3] v . iy X o Q o .
- - 4 s > " > w o = B [~ W
Z3 | 33| s |58 | x| :E |5pd| f3 | gE |22 |553| &3
g2 g2 x5 | 23 TRl 22 |STE| g | 22 | 2T o1niwl g
< .0 U e 2 ek = =] c O < - 5 == o S = -
ot a> p3 4 - Q & B 2 = a 9 5 z
RUN? R R =8 O A B A =0 12 4
34,308 149 | 3855 3980 1.7 | 69,0 3855 1.7 -25 67.5 | 3832 1.0 25
34,309 140 | 3854 3975 0.3 | 69. 3854 0.3 -25 67.9 | 3854 0.3 25
34,310 145 | 3866 4074 | - 4 | 69.3 3797 2.5 | <25 8.3 | 3797 2.5 +25
34,311 144 | 3849 4031 2.4 | &9.2 3821 1.0 0 67.9 | 3849 2.4 -25
Average 145 | 3856 4015 1.0 | 69.2 3832 0.1 - 87.9 | 3833 0.3 -
" .004 _~7110 59 1.4 0.1 23 1.6 - 0.4 21 2.1 -
005 |L-7 40 1.4 0.2 35 2.6 Za 0.4 36 2.8 -
RIGHT SIDE LEFT_SIDE
TEST VEHICLE: #034 5| 5. R 5. | 5 o
—_— = GO9E b v ] R oG |m©
Reault 12 SW Ges | Ses|%es Nl | Sed|Nes
4-Speed Manual RUNY 2 [ 222 2=x¢ S |22 |22¢
L4-101 CID -
72 bhp @ 5500 RPM 34,308 | 69.0 | 8.7 | 7. 67.3 | 65.7 | 67.5
TEST CONDITION: 1M (F) 34.309 | 69.1 68.9 67.3 67.7 | 66.1 67.9
Mic Distance = 50 ft 34.310 | 69.3 £8.6 67.3 67.7 | 65.8 68.3
TEST DATE:  6/22/77 34.311 | 68.9 69.2 7.7 67.9 | 6.5 67.6
Average | 69,1 68,9 67 .4 67.7 | 66.0 67.8
/- |02 03 0.3 0.2 0.5 0.5 /
0.2 0.3 0.3 0.4 0.3 0.3




¥2-D

RIGHT SIDE LEFT SICE |
= g =
- 1 Ez | oz |22 T 53 18 3|y R I E R
Sz | D 5 |38¢ g 23 |58 &% § 2y |53 |85
T2 | BT | 3% (98 | By | sy [€351GE | ES | sn [£2% |8
G oo = —_ -~ = - = « 4. E — - e o - = -
RUN 25
35,304 144 | 2307 24,3 2.4 63.7 2303 1.7 -25 62.6 2303 1.7 | 425
35,305 44 | 2284 23,9 1.0 64.0 2216 -10.2] -25 63.4 2162 -17.2 | 425
35.306 159 | 2379 24,9 1.7 64,6 2373 1.0 -25 63.7 2368 0.3 | +25
35.307 162 | 2368 24.7 -0.4 64,1 2357 -2.5] -25 63.1 2300 - 9.5 | -25
Average 152 | 2335 24.5 1.2 64,1 2312 -~ 2.5 - 63.2 2283 -6.2 1 -
/= y 44 0.4 1.2 0.5 61 4.2 -- 0.5 85 7.9 --
2008 |_~% 0.6 1.6 0.4 2% 7.7 = 0.6 121 1.0 -~
RIGHT SIDE LEET SIDE
TEST VEHICLE: #035 F_. |5 5% = . |5 5 -
—_—— F85 |58 |®OW =68 |88 [»T2&
Chevrolet Caprice w .2 ; x B2 % w U ; x & ] ;
3-Speed Automatic RUNY £Eq [2=%° 229 22q (€2 [ 22¢
V8-305 CID
145 bhp @ 3800 RPM 35.304 3.7 | 6.6 | 62.5 2.2 | 6.7 | 6.6
TEST CONDITION: 1A 35.305 64.0 64.2 62.8 63.4 62,4 63.1
Mic Distance - 50 fr. 35,306 64.6 84.6 63.2 63.) 62.9 63.7
[EST DATE: 6/21/77 35.307 4.1 63.5 1.9 63.1 61.8 62.7
Average 64,1 64.0 62.6 63.0 62.2 463.0
+/m y 0.6 y / 0.4 0.7 0.7 /
0.4 0.5 0.7 0.8 0.5 0.4 I J



!
A

|
|
|
I
|

RIGHT SIDE LEFT_SIDE
- < -
o | Fz | .s |22 T 53 |E T T T 12T |4
S ES | 2B |85 | Y | T2 |BEE | <3 | 23| 32 |35 |3
5 < = .. g, o U <= 0 S| g« == a3 &85 v
RN X = &2 Tz =5 5 |:253| £ g T5 |S535 |$£
5 = =8 & &l |3 & A =8 j€ A
RUNY >3
35.322 Ndg | 2345 | 247 | 3. 71,0 | 2303 | -6.0 0 69.6 | 2316 3.2 425
35.323 60 | 2437 | 25.4 | 5.2 71,0 | 2384 | -2.5 0 69.9 | 2419 1.0 | 425
35.324 46 | 2373 | 24.8 5.2 706 | 2318 | -5.3 0 70,1 | 2352 -4 | 425
35,325 A51 | 2383 24.8 | 4.5 70,8 | 2329 | -3.9 0 70.1 | 2375 3.1 425
Average Jds1 | 2385 | 24,9 | 4.5 70.5 | 2334 | -4.4 - 69.9 | 2366 0.1 —
v y 52 0.5 CVO.! 50 1.9 |- cysa V/
N\ 0051 <740 0.2 1.4 0.3 3 1.6 - 0,3 50 3.3 -
<, RIGHT SIDE LEFT_SIDE
TEST VEHICLE: f035 - - S, % .« | B _ 5«
S z58 |5t |m82 Z68 |85 |=58
Chevralet Caprice xS0 |l w2 | xS xS | x.28 | x85n
3-Speed Automatic rund (229 220 |£2F £2q |22 | 229
V8-305 CID =
145 bhp @ 3800 RPM
35.322 70,0 | 71.0 | 70.3 68,7 | e8.2 69.6
. 1A
IEST CONDITION; 1A (F) 35323 | 70.3 | 71.0 | 70.3 690 | 68.9 | 9.9
Mic Distance ~ 50 ft. 35.324 | 700 | 70.6 | 9.6 69.3 | 8.4 | 701
TEST DATE: &/21/77 35,325 70.8 | 0.8 | 70. 68.9 | 69.2 70.1
Average 70.3 | _70.9 | 70, 69.0 8.7 69.9 |
o= 0.5 ~Jou 0.2 / 0.3 0.5 V /
0.3 |L-0.3 0.5 0.3 0.5 0.3 1.

o e AR e




= c < RIGHT SIDE LEFT SIDE
© 0F - . 2.0 N -
SLA | 3F |55 |33 K T g 3| . s | zs s | .
S8 | 28 |28 [3% 5| 25 [2x3| 85 P12y (2,8 5.
- - =3 u o, o O 5 - e o x 9 =~ J 28 4 oo o
Tex | x= | 28 |23 =8 °2 [ £3 2| 4= | 23 tg |=Z2g [ ;2
U oI o o= w s - e 3 = 35 = =L,k c £ v B .Ec
o < @ £ & ] o3| = 5 Z 3 %5 .£
= = T & & A <= A & &£ B 5 ° & z
RUNY =
36,310 168 | 1417 14,4 -4.6 62.7 1417 | -4.6 0 61.3 1394 -8.1 0
36.311 56 | 1382 14.2 -1.8 62.7 1370 | <10 0 61.6 1382 -1.8 0
36,312 33 | 1293 13.3 1.1 60.7 1279 | -0.4 0 60.3 1279 -0.4 0
36,313 135 | 1301 13,5 -1 62.0 1301 | =11 0 60.7 1301 1.1 0
Average 148 | 1348 13.9 2.2 62.0 1302 | 1.8 61.0 1339 2,9
/= ,020 69 0.5 1.0 0.7 25 1.4 0.6 55 2.5
3 015 55 0:6 2.4 | ~1.3 i3 2.8 7 %0 2
* RIGHT SIDE LEFT SIDE
TEST VEHICLE: #036 5. .8|5_._ |5_%8 5 Bls._1{5_%
Ford Granada Fow|Zod |Tos now |Tod 70N
3-Speed Automatic P gtse |gse 85X g2 |gz° 5'2"'-9
V8 - 302 CID RUN 2 T l= =75 =7 (3 =<
m
122 bhp @ 3200 RPM 36.310 62.6 62.7 | 60.1 61.3 61.3 59,4
TEST CONDITION: 14 36.311 62.7 | 2.7 |359.9 6.0 | 1.6 | 591
Mic Distance - 25 feet 36.312 60.5 | 60.7 | 58.9 60,1 0.3 | 58.2
TEST DATE: 8/8/77 36.313 61.1 62.0 | 59.1 60.2 | 60.7 | 58.0
Average | 61.7 62.0 | 59.5 60.7 61.0 53.7
/= 1.0 0.7 0.6 0.6 0.6 0.7
1.2 1.3 0.6 0.6 0.7 0.7
“““““ - R s e e} R




[ — —_—

b tma e o A

4 1

_ . RIGHT SIDE LEFT SIDE
— =4
o g .2 - L2.c —_ = § - . _ e _
=2 =9 Qo = - == o g o e ¢ " o X o ,_g [ 2
5835 25 | 2 18% | 53|23 |Fe3) 3 |55 (28 | 329 £
—a s ol O o O =T o 4 s g =5 5 [ .
dsE| %2 28 o s | =5 t e § z .5 £ g c e g 8
225 25 | A= |£3 s |23 |§53] = 2 |25 | $%8 £°
LA
RUN# M 25 ~ = - 7
36,310 tes | 1417 14.4 ~4.6 | 57. 1401 | -3.9 0 54.0 1398 -6.0 0
36.311 155 [ 1382 14.2 -1.8 | 56.6 1364 0.3 0 56,9 1382 ~1.8 0
36.312 133 [ 1293 13.3 -1.1 55,7 1279 | -0.4 0 54.5 1282 -1.8 |+25
36.313 135 | 1301 13,5 1. 55.4 1202 {-3.9 0 54.2 1299 -3.2 0
Average 143 | 1343 13.9 -2.2 | 56.2 1334 [ -2.0 55,3 1340 -3.2
v .020 69 0.5 1.1 0.9 67 2.3 1,1 53 1.4 /
.015{ 755 0.6 2.4 ~0.8 5 1.9 1.1 58 2.8
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #036 S =9 T, T _ e |5 5, «
BOWIARSY [RT S w83 |5%% |w38
Ford Granada , Fz0|5<5s |55 .2 [x2C | %Y
3-Speed Automatic RUN? 22|22 =2 =329 |22° [Z=2¥
V8 - 302 CID
)
122 bhp @ 3200 RPM 35.310 570 | 55.3 56,0 | 55.8
TEST CONDITION: 1A - 36311 56.6 | 55.3 56.4 55.9
Mic Distanca = 50 feet 36,312 55.7 | 53.9 54,3 54,5
36.313 55.4 |54, 54,2 54,1
TEST DATE: 8/8/77
Average 56.2 54.7 55,2 55.0
/= 0.9 0.6 1.2 0.8 /
0.8] 0.8 1.0 0.9




. RIGHT SIDE LEFT_SIDE
- ° 2.2 - 551 § 3 . 3 3 | § = .
- -— = = > - & et - o - Y
SE| 25| %2 | 2% 31 28] 558 £¢ | x5 |23 |553] 83
R = x § v U ED'U 9o ] P2 <o -} o 2g s
gua | *a 2% | 9= S| 85| 255 £ | 5 | 35 |25 S5
= o
RUN? ) £ Al F4| 24 32 A | g& (878 =
a
36,314 120 | 1578 28,0 +1.7 65.6 24.5 | =6.0 -16.4 | 65.4 | 25,0 | 4.0 0
36.315 120 | 1560 27.7 +5.9 &5.7 24.5 | -2.5 ~16.4 | 5.4 25.0 | 5.2 0
36.316 117 | 1584 28,2 -3.2 65.6 24,7 | -6.0 -16.4 | 64,7 | 24,0 |17.2 -16.4
36,317 17 | 156 27.9 +3.8 65.6 24,4 | ~6.0 -16.4 | 65.3 | 25.0 | +3.8 0
Avemge 119 1540 28.0 2.1 65.6 24.5 | ~5.1 65,2 24,8 -1.8
+/m ,00! 18 0.2 3.9 0.1 0.2 8.4 0.2 0.2 7.0
o 002l _~"20 0.3 5.3 0 1 0.9 0.5 0.8 15.4
@ TEST VEHICLE: %036 RIGHT SIDE LEFT SIDE
Ford Granada E_.E S ‘6‘—3 “5--§ E.*h .:.5‘6‘;;.’
3-Speed Automatic ": o .":: 5 E -"—: '; ~ D‘; 3 :; ‘: ‘S R ‘;: 2%
VB - 302 CID 50 | %o BEXe 550 | 8=2o| 222
122 bhp @ 3200 RPM RuNf 227 | = = % =77l = = =
TEST CONDITION: 2 36.314 65.6 | 65.5 | 63.4 65.4 | 65.4 |e30
Mic. Distance - 25 feet 36.315 65.7 | €5.5 | 64.2 65.0 | 65.4 |éa.6
TEST DATE: 8/8/77 36.316 65.6 | 652 | 63.5 64.7 | 642 |62
36.317 65.6 65.2 | 64.5 64.8 65.3 |é2.8
Average | 65.6 65.4 | 63.9 45,0 65.1 | 62.9
v 0.1 0.1 0.6 0.4 0.3 0.7
0 0.2 0.5 3 0.9 0.8
"""" o DSl teeed e ded bl e Ml




or-J

PRSI

IR - T T N —
. RIGHT SIDE LEFT SIDE
5 - - 'g c 'g._'g < Eé o g N ] ' - g—q-_. g E .
2 & ¢ b > = X > ] = > et “»
I 23| 42 1gg | pd |3 BRI 23 g8 |33 |Fxd|f3
U in & in x5 oy < 3 - 6 T = N =0 o &= e
< o & &y g 2 U < & Be .8 ¢ Lo = T = +w = g oe
= =5 3 g j = § =" 2 @ § = o J:?, ="
RUM? 2. A | & 2 & & 2
36.314 120 1578 28.0 .7 60.2 24.3 -8.B o 59.4 25.0 +1.7
36.315 120 1560 27.7 +5.9 61.1 24.5 =2.5 0 59.5 25.0 +5.9
356,316 Jd17 1544 28.2 -3.2 59.8 24.1 | -15.1 0 59.6 24,7 =4.0
35.317 17 1561 27.9 +3.8 40,2 24.8 | 4.3 0 5%.0 24.8 4.3
Average 119 1560 28.0 2.1 60.3 14.4 -8.5 59.4 24.9 0.5
= .001 18 0.3 3.9 0.8 0.4 6.8 0.2 0.1 0.5
.002 20 0.3 5.3 0.5 0.3 b 0.4 0.2 6.5
RIGHT SIDE LEET SINE
TEST VEHICLE: #036 5 =15 5. . Bow|B.._ | 8=s
N 753 |55F |58 7i8|ntE|nia
Ford Granada x Ly | xem= x = 2 n 2 53
3-Speed Automatic RUN# 3=%[2=° $=¢ £ 3 =%
V8 - 302 CID
122 by d: 3200 RPM 36.314 40,2 58.8 59.3 59.4
TEST CONDITION: 2 36,315 61.1 58.8 57.3 58.5
Mic Distance ~ 50 feet 36,316 59.8 52.0 59.6 58.6
36.317 60,2 58.6 59.0 58.9
TEST DATE:  8/8/77
Average 80.3 58.8 59.3 59,1
/= 0.8 0.2 0.3.{0.4
0.5 0.2 0.3 0.5 l




- RIGHT SIDE LEFT SIDE
. g8 . " c
- T = - £ = s -y s 3 . m o o 3 .
I -S =~ v -a D -; . il u .I "': m wi
S5 |28 |8 |25 ) g8 |24 |38 8y | 48 (23 [F38 | &3
Q= & - @ B < £ D a = vl = b -, o2
<& | 3% &= G £ |55 = 5| =5 S |5 255 | 2=
24 gy 8 |88 [§°8|= & | B8 [£°8 [ =
RUNF > 9
37,305 | .55 | 3372 | 26.1 -0.4 N5 | 339 | 3.2 | -164] 747 | ass | -10.2] -16.4
a7.306 | 52 | a3s0 | 262 | 2.4 72.0 | 3244 | 0.0 | -16.4] 747 | 34 | -0.5 | -le.4
37.307 | 144 | 3322 | 258 | +4.5 71,91 3194 | 9.7 | 164l 744 | 205 | -9.5 | -16.4
37,308 | .5 | 3339 | 2601 2.4 72.4 | 379 | 2.5 0 743 | 3179 | -2.5 0
Average | 156 | 3346 | 26.1 2.2 72.0 | 3214 | -0.8 74.5 | 3146 | -7 9
= 009 | 0.3~ ]2.3."| 0.4 |30 2.5 0.2 33| 5.4 /
o 008 |24 0.1 2.6 |0.5 35 L"2.4 0.2 41 2.3
g
S RIGHT SIDE LEFT SIDE
TEST VEHICLE: 7037 5_8|5__ |8._3 HEE 5. _|5.%
B _— w fem G —_ g« —_— iy - g - s
Pontiac Astre 2 ;"I :.Eﬁ 2.2‘*. t: v Q.BE 2-9*‘:
3-Speed Automatic RUNK ﬁug‘-(—: £=° §5§ Euz"? EED gﬁ_:?
L4~ 151 CID
88 bhp "' 4400 RPM 37.305 ns | 7.2 | 9.9 747 | 73.8 | 71.3
37.306 72.0 | 71.4 | 701 747 | 73.8 | 70.6
TEST CONDITION: 1A 37.307 7ne | 713 | 70.3 744 | 742 | 70.9
Mic Distence - 25 feet 37,308 72.0 | 72.4 | 70.0 74.3 | 74.3 | 70.8
TEST DATE: 8/16/77
Avorige 7.5 | 716 | 70,1 4.5 | 74.0 | 709
/- Jou 0.8, ] 0.2 / 0.2_~0.3 0.4
0.4 0.4~ 0.2 0.2 [ 0.2 0.3

L) LI

D IOTE L axir _Seu Tleve' e aph_ Al MIng™ ph. it b e b e b b L




1£-2

- < RIGHT SIDE LEFT SIDE
- 6.8
- g = -3 == - x g - . —_ w — £ —
5 T £ =i - 5 ) 3 o ,_9_ M - ] 59 ] 7] -
3|22 35 128 | gf | 23 |Fpd| 23| 43 ) 25 |58 4
0 ey x = o 8 =2 =T o “aZg o= £ 0g |8-Z o Wis
<N | 85 | v L2 5 $5 |55 5 S| 25 |2s5s5 | 5=
| = i & | &8 |£°3 K| B2 [2°&
RUN A
37.305 155 3372 26,1 ~0.4 65.5 3203 6.7 8] 68.2 J158 ~10.,2 0
37.306 .152 3350 26.2 +2.4 65.8 3201 2.5 0 67.8 3138 7.4 0
37.307 144 3322 25.8 +4.5 65.4 3177 -1.8 o] 67.7 3194 +.7 0]
37.308 156 3339 24.1 +2.4 é5.1 3138 5.0 0 68.1 31350 -7.4 o]
Average 152 33464 26,1 2.2 65.5 3180 =4.3 68.0 3160 -5.8
+/f - .004 26 0.1 2.3 0.3 23 2.5 0.2 34 7.5
.008 24 0.3 2.6 0.4 42 2.4 0.3 22 4.4
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #037 5 _. |5 5_ % T ER T, -
- % oe wdg |7 oE . G3§ ER:
Pontiae Astre % 2 i ® 2= =9 Romuy | X .2 b %2 w
3-Speed Automatic rund S22 |22 |22F $29 (220 |2=2¢
L4 - 151 CID
88 bhp @ 4400 RPM
37.305 65.5 - 68.2 66.8
TEST CONDITION: 1A 37.306 65,8 - 67.8 65.7
Mic Distance = 50 feet 37.307 65.4 B 67.7 45.9
37.308 65.1 - 68,1 46.5
TEST DATE: 8/16/77
Average 65.5 - 48.0 66.2
Y= 0.3 0.2 0.6
0.4 0.3 0.5

DSl s Crrnndt aval Mamaiend im ke and Tnelodinn 2 8§ mnh




. RIGHT SIDE LEFT SIDE 1
- 2.9 _ % o [-J— — X an =
RUNF h : ;;1:-: oAk ETa = L N -C A
38.312 5 | 2240 | 282 | 7.4 | 699 | 248 | -8.8 | -16.4 | 85| 25.0| 7.4 o0
38.313 M2 | 222 | 278 | 1.7 | 9.2 | 235 | -214 | <164 ] 9.0 24.9| 04| o
38,314 21 | 2248 | 28.6 | -8.8 | 710 | 248 | <109 | <164 | 9.0 [ 250 .88 o0
38,415 127 | 2299 | 28,5 | -6.7 | 70.8 | 24.8 | -8.8 0 9.3 | 250 | -67| o
Pwermge | 119 | 2260 | 28,3 | 5.3 | 70.2 | 24.5 | <12.5 9.0 | 25.0 | 5.8
- 008 | 39 3 7.0 8 3 3.7 3 0 5.4
o 007 28 1 21 1-"1.0 1.0 8.9 .5 g 3,0 !
N , RIGHT SIDE LEFT SIDE
TEST VEHICLE; o8 s 315, | 5.3 s 55, ] 5.3
et autonane Fon | 28] e MRS
L4fl40CL;D h RUNY g.ﬁr‘? 2z2° §°2§ EUE,.‘?. 2‘320 EB"‘:‘J
89 bhp @ 4800 RPM 38.312 | &9.9 | e8.7 | 66.5 8.4 | 8.5 | 671
TEST CONDITION: 2 38,313 | 9.2 | 69.1 | 67.5 8.7 | 69.0 | 68.2
Mic. Distance - 25 ft. 38,314 | 7.0 | 702 | 677 8.9 | 69.0 | 67.2
1EST DATE: 8/26/77 .35 | 707 | 70.8 | 67.7 9.0 | 9.3 1 67.9
Avoroge | 70.2 | 9.7 | é7.4 8.8 | 69.0 | 7.6 1.
/= .8 1.1 .3 .3 .3 .6 /
1.0 6 .9 .4 .5 5




i

)
|
|

. - RIGHT SIDE LEET SIDE
[* 3]
— el - = x [ —_— o & -—
S = = | 8¢ 75 T 2y 28] 4 E £2¢ (2 8| 4
3| 25|82 | o8 | 5|33 |EEs| dy g8 |34 |33
20 | Eo |38 |53 =2 | 2% |%52) 8% |22 | we S22 ¢
ST T A I AR R S I B
RUNF 25 ]| & > 4 & 2
38.312 J15 | 2240 | 28.2 ~7.4 | 63.5 24.7 | -11.9 0 63.2 | 24.7 9.5 0
38,313 12 | 2232 | 27.8 +1.7 63.4 25.0 .7 0 63.5 24.8 -3.2 +25
38,314 21 | 2268 | 28.6 -8.8 65.0 25,0 | -10,2 0 63.4 | 25,0 | -10,2 0
38.315 27 | 2299 | 28.5 -6.7 64.9 24.8 -8.1 0 63.6 | 24.8 -8.1 0
Average 19 | 2260 | 28.3 =5.3 4.2 24.9 | =71 i) 63,4 | 24.8 7.8 0
/= |,008 39 3 7.0 7 o 8.8 .2 .2 4.6
.007 28 - 2.1 .8 2 4.8 .2 a 2,5
RIGHT SIDE LEFT SINF
TEST VEHICLE: #038 5 _ x| 5. . e - 8.y
_5 — - —_ T @ -— O — -~ —
Ford Pinto Station Wagon < o ;" v _; & v ; & Ty ﬁ < '_S_ 2 o 2‘2 :E
3-Speed Automatic # s [ 030 | D=8 SEZn | B2 82w
L4 ~ 140 CID RUN =T 1= =<9 =<9 = =<F
89 bhp @ 4800 RPM 38.312 6.5 | 62.1 63.2 | 62.5
TEST CONDITION; 2 38,313 63.4 | 63.4 63.0 | 3.5
Mic. Distance - 50 ft. 38,314 65.0 | 3.2 63.4 | €3.0
TEST DATE: 8/26/77 38,315 64,9 | 63.2 63.6 62.7
Average 64,2 63.0 63.3 62,9
/- .8 4 .3 6
.8 .9 3 4

Gt e
PR R

[T




- < g RIGHT SIDE LEFT SIDE !
< o= R == - % = - = I
S Tn £ -3 e D 5w c [ o - x = g 3 .
S8s| 22 | o9& |&8% G| 23 [ 258|8s ( L5 |28 |2.% | &
S&s| 2z | 2% |ad 8, | 5o | B35 ;o | B g (€23 | ;<8
vsEZ | 52 | &2 [Ex TE L osE ity ge |2 | 2T (%3 g
3B | =2 e S| B8 |58 % 2 £33 |58 57
RUN# g > 35 ] A & 3
39.303 159 | 1481 13,4 -8.1 64,4 | 1452 ~12.3| -16.4 | 65.0 148) -8.1 0
39,304 155 | 1468 13.4 -0.4 64.3 | 1468 - 0.4 16,4 | 65.2 1468 0.4 | ~16.4
39,305 49 | 1462 13.4 -0.4 64,9 | 1455 -1 0 65.0 | 1455 -1.1 0
39.308 157 | 1484 13,7 1. 64.9 | 1478 - 53| ~16.4 | 65.0 1466 4.6 -16.4
Average 155 | 1474 13.5 2.5 64.6 | 1463 -4.8 65.1 1448 3.6
+/- | .00 10 0.2 2.1 0.3 15 4.4 0.1 13 2.5 /
0 .001 12 01 5.6 0.3 1 7.5 0.1 13 4.5 ,
~]
= RIGHT SIDE LEFT SIDE
TEST VEHICLE: #039 5_%|5._ 15_8 5.8 |5 5_8
AMC Pacer e |Tad [T 0N Tew (208 [Tav
3-Speed Automatic i E8z2|8s50 |BEX 2E2 |82 ([BZ=2
16 - 258 CID RUN =TT 1= =<7 =< |= s =<3
120 bhp @ 3600 RPM 39.303 64.4 | 64.1 61.8 - 65.0 2.2
TEST CONDITION: 1A 39.304 64.3 | 64.0 63.0 65.2 | 4.1 62.0
Miic Disrance - 25 feet 39.305 64.9 | 64,9 2.9 64.4 | 65.0 61.8
39,308 64.9 | 64,0 63.0 65.0 | 64.5 62.4
TEST DATE: 7/27/77
Average 64.6 64.3 62.7 64.9 4.7 62.1
/- ]0.3 0.7 0.3 0.3 0.4 0.3 /
0.3 0.3 0.9 0.5 0.6 0.3
— _—ll med 2 S L e S




Yoo

c s RIGHT SIDE LEFT SIDE
6.0 -~
. | 82 | =3 | EE 3 |z |58 sl . s |33 |8 3 | .
SE 125 (8 |82 | 3 (23 [558{85 | <8 (25 (358 (&3
32 & 2 v g - e 2 ] g - o2 g
S | %E | 2F | %% (22 |32 [==zm{g® | 22 (Bp |%=2% g%
< N o= e R g =5 te B =8 5 =5 5 5 2 .=z
24 £4 g |28 |E°&)= & |23 |§°3 | 2
RUNF >3 > -
47.309 152 3663 | 27.2 -1.8 2859 %0 | o 73.5 | 2881 -3.9 0
47.310 152 2999 | 26.4 + .0 2889 1.0 | -16.4| 73.5 | 2834 -6.0 0
47.31 154 3028 | 26.6 1.1 2848 6.7 1 0 72.7 | 2848 4.0 0
47.312 A50 | 2987 | 26.4 1,0 2824 531 0 73.2 | 2840 -2.5 0
Averace | 152 3019 | 26.7 -0.2 2855 4.3 73.2 | 2851 -4,6
/= |.00 V 0.5 1.2 0, 34 5.3 0.3 {30 _~|2.1
.002 32 0.3 1.6 0.4 al 2.5 0.5 17 1.4
) RIGHT SIDE LEFT _SIDE
TEST VEHICLE: 7047 Gbg E...__ E-..E 5 ‘-E —c-,‘-.- EBE
Ford Pinto i;zgéﬁ Eéz Eéz "‘,é;ﬁ} V;g:
3-Speed Autometic RUNF E2~1s2° |5=2 £=x2 |€=2° ([2=2
V6 - 171 CID 2 3 ! ==
Gt
93 bhp @ 4200 RPM 47.309 737 | 7o - 73.5 | 7.9
TEST CONDITION: 1A 47.310 73.6 | 72.2 “ 73.5 71.2
Mic Distance: 25 feet 47.311 74.0 72.3 - 72.7 71.6
TEST DATE: 8/15/77 47.312 73.3 71.9 - 73.2 71.0
Average 73.7 | 72.1 73.2 71.4
1/~ 0.3 0.2 0.3 y /
0.4 0.2 0.5]~0.4 |




26~2

= 5 RIGHT SIDE LEFT SIDE
- Sz == |=:Z < x = § 3 < s |§ =
c = E — Q a w T o o ¥ ',.9_ i o o L g o 19 o ™
32 |22 | 3% T8 | g3 023 |53 £3 | 3| 23 (553 f3
g e % = ag 3o =73 ° SzZao| o= g0 og [“Z e
<N 85 | 4|22 Sl g5 |55l £ | ®5 | 58 |25E | £
[=] [~ - rd o
L >3 “ SR I A 24 |8 & :
47,309 J52 | 3663 27.2 -1.8 67.8 | 2878 -3.2 0 62.6 2824 -9.5 0
47.310 52 | 2999 26.4 +.0 67.4 | 2848 =3.9 0 68.5 | 2851 -4.6 0
47.30 154 | 3028 26.6 -1 67.5 | 2877 -2.5 0 68.7 | 2832 -9.5 0
47.312 150 | 2987 26.4 +1.0 67.3 | 2823 -6.7 0 8.6 2774 -14.4) o
Average | ,152 | 3019 2.7 | =0.2 67.5 | 2857 4,1 68.6 | 2820 -9.5
/- |.002 a2 0.3 1.2 0.3 22 1.6 0.1 3 4.9 |
002| 44 5. 1.6 0.2 4 2.6 6.1 %6 4.9 |
RIGHT SIDE LEFT SIDE I
TEST VEHICLE: %047 I 5 _ % 5, . | B 5_ -
B ———— _ — —_ 8 a —_— —_— e —_—
Ford Pinto e T8 |Fen R R R
3-Speed Automatic 4 tso |Dso |EZ2Y fEa |2 |85
V6 - 17] CID RUN7 == 0 | = Z =<9 |= $=¢
93 bhp T 4200 RPM
TEST CONDITION: 1A 47.309 67.8 671 68.6 68 5
TAte Distames - 50 fecr 47.310 67.4 67.1 68.5 67.5
47.31) 67.5 66.7 68.7 68.1
TEST DATE: &/15/77 47.312 67.3 66.9 £8.6 67.8
Average 67.5 47.0 68,6 68.0
t/ 0.3 0.1 0.2 0.5
0.2 0.3 0.1 0.5 :




D o ) DY B A

86~D

5 5 RIGHT SIDE LEFT SIDE
. I e Z = - | x= 5§ = = | x= 15 =
8 I = o = ‘G o [ g o 2 o . [T 5w i) > .
[« 1 2 =} a- > - -— = e w
TE O|ES | 3% | €5 | g3 |23 [3x8|f5 | 48 |28 (553 |E3
0 oy x = ag 2 s 8 g = E ;- s o o=y <=
48 185 | vz | 22 S 125 |css5|=e S |25 |c55 | 2=
. = S & &R [$£°8)| %2 & |E8 |5°8 | =
RUNY °
48.31 48 | 2169 23,1 -3.9 70,3 | 2145 -5.3 0 70.7 2165 | -5.3 0
48,312 J44 | 2152 23.3 4.5 70.5 | 2124 -1.8 0 70.3 | 2143 | 1.0 0
48.313 153 2200 23.7 #0.3 70.8 | 217 +,7 0 71.2 2145 | -8.1 0
48.314 152 2175 23.4 4.7 70,7 | 2164 2.5 0 70.6 210t [-11.6 0
Average | 149 | 2174 23.4 0.7 70.6 | 2151 -2,0 - 70.7 | 2134 | =6.0
1) = .005 2 0.3 2.8 0.2 20 3.7 0.5 " 7.0
004 22 0.3 4.61.-0.3 27 3.3 0.4 33 5.6
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #048 -5__;5_-545‘_ _‘533 EEE 3‘5*— EEE
wog|lmmoy &8 RS |5%F |8
Ford Granada w 2 vl U x 8% .2 | kB X =
3-Speed Automatic rund | 222 (227 $=22 |230 | 232
L& - 250 CID
98 bhp @ 3400 RPM 43,311 69.6 | 70.3 68,9 9.5 | 70.7 | 68.4
TEST CONDITION: 1A 48.312 69.6 | 70.5 69.6 68.7 | 70.3 | 69.4
Mic Distance = 25 feet 48.313 70.3 70.8 69.8 62.9 71.2 48.8
TEST DATE: 8/8/77 48,314 70.0 | 70.7 69.6 69.8 | 70.6 | 68.5
Averge 9.9 | 70.6 £9.5 9.5 | 70.7 | 68.8
+/m 0.4 0.2 0.3 0.4 0.5.7(0.6
0.3 0.3 .6 0.8 0.4 0.4




é6-D

=5 RIGHT SIDE LEFT SIDE
Sz - = == = X = 5 = . - % —= § =
5T £ o A ] g g ¢ 2 ¢ 8 g gy g ¢ g
35 |22 | 3% |8 | 43 | 23 [5s3| E3 | o525 (55889
S | BE | 82 |33 | fr | Zm (el ge | cn | Z|nzv| s
2% = 3 = 35 * 5 3 =z .= 3 3 * 5 3 <=
| = cha & | B& [$°8] = 3| 88 |[§°8 ] =
RUN
48,311 .148 2149 23.1 -3.9 63.6 | 2109 | -12.3 65,0 2168 | -3.2 125
48,312 144 2152 23.3 +4.5 63.9 | 2124 -1.8 65.0 2146 | +3.1 25
48.313 .153 2200 23.7 +0.3 64.3 | 2156 2.4 65.4 | 2156 | +2.4 425
48,314 .152 2175 23.4 +1.7 64.0 | 2155 -3,2 65.7 2174 | 0.3 25
Average .149 2174 23.4 0.7 | 4.0 | 2136 =3.7 65.2 2161 0.7 :
+/=  1.004 26 0.3 2.8 0.3 20 6.1 0.2 13 2.4
005 | 22 0.3 4.6 0.4 27 3.5 0.2 15 .9 {
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #048 T _ e |5 5_ = R 5. .
—— #03[x8%5 |[mo0L O3 O |55og
Ford Granada x Lo | xo& ééﬂ ng géuﬁ’. §§‘n
3«Speed Automatic RUNY BEXE oy 8o S= % 23q (£ =} 2 o
16 - 250 CID N =T =T
98 bhp & 3400 RPM 48.311 63.6 63.6 64.1 | 65.0
TEST CONDITION: 1A~ 48.312 63.0 £3.9 64.4 | 65.0
Mic Distance = 50 feet 48.313 64.3 64 .1 64.5 65.4
TEST DATE: 8/8/77 48,314 63.8 | 64.0 64.1 | 65.2
Average 3.7 3.9 64.3 65.2
/= 0.6 0.2 0.2 |0.2 /
0.7 0.3 0.2 0.2




001-2

|

. - RIGHT SIDE LEFT SIDE
P P 5.8 - =
- - b3 g rn ’é T g T 2 @ X g 2 .
3y |53 | B2 |25 | (3|3 |FxE |8y 8 |28 333 &3
- a.= =< U g = < € e L2 c c < g * e § 2 c
< 8 ] = = =z 3 <3 3 = =1 =32 £ 0 ==
RUN/ g | R 25 A =4 (24 2| ES |24
50.305 45 | 150 72 | -2.5 69.3 | 3635 2.5 0 69.3 | 3616 | -3.2 0
50,306 51 | 154 3956 1.7 69.4 | 2563 -0.4 0 69.1 3375 | -5.3 0
50.307 150 | 15.2 3782 3.8 70.1 | 3645 3.8 0 69. 1 3384 | -3.2 0
50,308 56 | 15.2 3768 1.7 70.1 | 3638 1.7 0 69.9 | 3638 1.7 0
Average 51 | 15,2 3870 }.2 69.7 | 3620 0.7 69.4 | 3503 | ~2,5
+/—  |0.00 0.0 102 2.6 0.4 25 3.1 0.5 135 4.2
.006 |70 102 3.7 0.4 3.2 0.3 128 0.7
RIGHT SIDE LEFT SIDE
TEST VEHICLE: 7050 5,86, 5 T 5% |5 _ 5_1%
Subary AWD SW oL |ToE [T LR I
4-Speed Manual y éz’s é%c 3% §50 |E5c |85
H4 - 97 CID RUN i 225 2= |= = <q
65 bhp & 5200 RPM 50,305 | 68.4 | 69.3 67.7 68.4 | 69.3 | ¢6.3
TEST CONDITION: 1M 50,306 68.7 | 69.4 68.7 68.2 | 69.1 67.3
Mic Distance - 25 feet 50,307 68.7 | 70.1 68.9 68.5 | 69.1 68.1
1EST DATE: 7/21/77 50,308 68.7 | 70.1 68.4 68.8 | 69.9 68.3
Average 68.6 | 69.7 68.4 68.5 | 69.4 67.5
/= 0.1 0.4 0.5 0.3 0.5 0.8 /
0.2 0.4 0.7 0.3 0.3 1.2




e & RIGHT SIDE LEFT SIDE
= 3 2=
= | 52| .| 3% HEER AR T P BT |8 T og
SR 23| ES|SS | g 3E (3 8y | pd )22 (353 <3
g &8 g &8 x5 | €3 =2 | S (=22 ¢ | == e [=2a [ g
< =0 ‘%3’3 Er"“" '-5‘_ 2 Eg = B 3 '.éE 3 Eg £5 35 5=
RUN/ R R > e M RS N B
50,305 245 | 150 3972 -2.5 63.8 | 3527 -5.3 0 63.5 3616 3.2 25
50.306 A51 ] 150 3956 1.7 63.7 | 3642 1.7 | 425 64,0 3608 1.0 125
50,307 150 | 15.2 3782 3.8 63.2 | 3645 3.8 0 63.9 3645 3.8 +25
50,308 156 | 15,2 3768 1.7 63.5 | 3638 1.7 | 425 63.9 3638 1.7 25
Average A51 | 15.2 3870 1.2 63.6 | 3813 0.5 63.8 3627 0.8
o= J0.00s7] 0.0 102 2.6 0.2, 32 3.3 0.2 18 3.0
' ~006 g 102 3.7 0.4 84 .8 .3 19 4.0
‘ TEST VEHICLE: #050 RIGHT SIDE LEET SIDE
Subary 4WD SW S.5| 5., 13 ¢ 5 s |83, _|5.5
4-Speed Manual "‘3-1’ ""3_;3 "‘S'ﬂ mS‘E mgﬁ V‘S‘E
H4 - 97 CID , 1858 855|858 5358 |85 |3858
65 bhp @ 5200 RPM RUNF W=7 7 1 2 == =_ri= =7
TEST CONDITION: 1M 50.305 63.8 63.0 3.3 63.5
Mie Ditamce ~ 50 feat 50.306 63.4 63.7 3.2 64.0
50.307 63.2 63.2 63,0 63.9
TEST DATE: 7/21/77 50,308 £2.1 £2.5 63,4 | 63,9
Average 63,4 63.4 63,2 63.8
4/ 0.4 0.3 0.2 0.2
0.3 0.4 0.2 0.3
L e —_— et D el el i




[41] ]

i - T T - T e —
< s s RIGHT SIDE LEFT SLDE
_g & s == 3 ] ¥3 |8 T . g X3 s B .
Seles | &2 | €81 (3|23 553 1&g | .58 |23 |355] 85
55 | 88 | 85 | 2Y | 22| B |=2n | g% |2 | EFw (%22 | 4
da [ Se | 27 [ 23 2 2% |58 |%° 2 | £3 {$83 &8¢
i Q [H]
RUN? o 2 g R & A g B ] k3 L B
50,309 148 | 18, 3857 2.4 69.9 3644 2.4 0 69.8 3644 2.4 0
50,310 44 | 152 37460 2.4 49.5 3611 1.7 0 69.2 3589 0.3 0
50.312 137 | 182 3832 3.1 69.5 3644 3.1 0 69.5 3644 3.1 0
50.313 44 | 15,3 3902 2.4 70,3 3633 1.7 0 70,0 3647 2.4 0
Average 143 | 15,2 3838 2.6 69.8 3633 2.2 69. 6 3631 2.1
4 ,005 0.1 64 0.5 0.5 K 0.9 0.4 16 0.7
.008] 8.1 78. 0.2 0.3 23 0.5 0.4 42 1.8
)
TEST VEHICLE: #050 — RIGHT sme‘_ - LEFT SIDE _
———— et ——— tr——— y:] -y ') L - - 7]
Subaru 4WD SW -;1»‘6&'.’ 5% ‘;;‘5"2 ;E‘E ‘;EE "UE,‘U."E
4-Speed Manual 3 2 z- é’ g"- X 2 z. X o :. %8 ;‘:‘ x -y ::
65 blip ‘@ 5200 RPM
8,
TEST CONDITION: 1 () 50,309 68,9 69.9 68,5 48.6 69.8 68,4
Ve Divtomen - 25 Faet 50,310 68.7 69.5 68.8 68. 1 69,2 68.0
50.312 68.9 69,5 8.6 68.1 869.5 8.0
TEST DATE: 7/21/77 50.313 6.1 | 703 | ¢s.8 8.8 | 70.0 | 8.9
Average 68.9 48.8 68.7 48.4 49.6 48.3
+fm 0.2 0.5 0.1 0.4 0.4 0.6
0.2 0.3 0.2 0.3 0.4 0.3




[AT] e )

£5 RIGHT SIDE LEFT SIDE
= = 9=
o o il =3 — P o4 — — W = —
. & = - 32 @ g v ,.g @ " o a v 2 v "
S| 3 E5 |58 | 58| 28 [558) By | x8 |23 |555) &3
E,’;:g' 23 < o <o s 05 e Zm o 8 b 0 & E g g
£ o u’%'f: o .2 = 5 =z 5 _:--55 'L-’.E g Eg 258 .2.._5
e N = L Al 2 (2 4 = B 2R |2 &
RUN# r~ ™~
50,309 48 | 150 3857 | 2.4 63.6 | asge 1.0 64.8 3644 2.4 25
50,310 44 | 15,2 3760 2.4 63.3 | 3644 2.4 425 64,4 3621 1.0 25
50,312 137 { 15.2 3832 3.1 63.3 | 3620 2.4 425 64,1 3539 0.3 425
50.313 44 | 15.3 3902 2.4 b4.4 | 3647 2.4 0 64.6 3647 2.4 25
Average 143 | 15.2 3838 2.6 63,7 3625 2.1 64.5 3613 1.5
i/ .005 0.1 64 0.5 0.7 22 0.3 0.3 34 0.9
006 0.1 78 0.2 0.4 36 1 0.4 74 1.2
TEST VEHICLE: #050 RIGHT SIDE {EFT SIDE
Subary 4WD SW 5.5, |3 % Bog |35, _|83.4
4-Speed Manual T SRR R ST A ESHI L
H4 - 97 CID 0= o o [B5w 0= o SZo | 83w
65 bhp @ 5200 RPM RUNF |27 | = == == 1= =77
TEST CONDITION: 1M (F) 50.309 63.6 63.4 64.2 | 64.8
Mic Distance = 50 feet 50.310 63.3 63.3 63.7 64,4
50.312 63.3 63.3 63.7 64.1
TEST DATE: 7/21/77 50.313 644 63.4 63.8 | 64.6
Average 63.7 63.4 43.9 64,5
v 0.7 0.0 0.3 y /
0.4 0. 0.2 0.4

it e e £




rwes JFf

= c : RIGHT SIDE LEFT SIDE
o 6'E - 2.0
824 | 5z | 5 |ZE s | 33 s 3| . = | x% |5 5| .
583 | E2 |38 |83 | & 33 (24885 |3 [2F (5.5 8-
_50.2 Ma_- mg ;uu ﬂ_a [ SE'U 'i-E o "5 ao_é’ .,f_-’
SEE | BE | &2 =3 2 sc | Sss5[ £ |[=2E 2 SR |4
9 8 “ £.5 a £ 3 ro 2t 57 2 P =5 3 < E
< & X = g A & A 5w 2 o a g ° L =
RUN? = ©
51.304 153 1777 | 205 | -3.9 | 70.9 1777 3.9 | -14.4] 69.8 | 1772 4.6 0
51.305 137 1736 | 20,0 | 3. 70.4 1721 -3.2 -16.4 | 69.5 | 1628 -32.6 -16.4
51.306 154 1854 | 21,4 | 3.8 |71.0 184] 0.3 -16.4| 70.4 | 1836 6.6 0
51.307 154 1829 | 20.8 | -2.5 | 715 1829 2.5 -16.4| 69.9 | 1815 -0.4 0
Avemge | 150 1799 | 207 | 0.1 71.0 1792 2,3 69.9 | 1743 7.8
4 .005.~" | 55 0.7 3.7 0.5~ |49 2.6 0.5 73 14.4
013 63 0.7 4.0 0.4 21 1.6 0.4 135 | 24,9
RIGHT SIDE LEFT SIDE
TEST VEHICLE: 7051 5.8|5.. |5.8 5 _$|5.. 5.8
Chrysler Town & C W Zev|Ted [Tes Ll Exgé Tev
rysler lown ountry EC o |X<o X =5 x 25 .= LT
3-Speed Automatic RUNY .'g 2 T Eﬂ = ED = T § 25 EU =° Eﬂ = g
VB - 440 CID
195 bhp D 3600 RPM 51,304 | 70.9 | 688 | 67.9 9.8 | 69.8 -
TEST CONDITION: 1A 51.305 | 70.6 | 69.3 | 68.6 69.5 | 69.4 67.9
Mic Distance - 25 feot 51,306 | 71.0 | 69.9 | 69.7 70,0 | 70.4 69.5
51,307 | 71.5 | 69.8 | 49.0 69.7 | 69.9 69,1
TEST DATE: 8/8/77
Average | 71.0 | &9.5 | 8.8 69.8 | 69.9 68.8
) 0.5 0.5 0.9 0.3 0.5 0.7
0.4 0.7 0.9 0.3 0.5 |-B.9

PRSI LY




N — RIGHT SIDE LEFT SIDE
= S5 =
S2F s | _s5 |ZE EN R - s | x5 | £ 3 .
= ] = 3 8 - > - a
s 83 E2 ) 2B |SE | 53 |34 | EES| B |58 |32 | BEd <:
SSE| xE | 13 (3% | TR (ST | STE| fe |2 ot Bz 2 s
SE 25| F= |58 3|83 |§%3| =7 | 3 (83 | §°4 2°
Rund | TF 8 =5 = = = 7
;.04 | 153 | 177 | 205 | -3.9 | 3.8 [ 1764 | -8.8 0 63.7 | | ;a9 | o
51,305 | .37 | 7a | 2000 | 3a 64.0 | 1711 | -3.9 0 642 | 1716 | -1 | 425
51,306 | .54 | 1854 | 21.4 | 3.8 4.3 | 1840 | 1.0 0 65.5 | 1891 | 5.9 125
51.307 | 54 | 1829 | 20,8 | -2.5 | 64.2 | 1823 | -1.8 0 64,9 | 1823 | 1.8 | 425
Averge | 1501 1799 | 20.7 | 0.1 4.1 | 1795 | 3.4 64.6 | 1792 | 0.2
o |.00s" )55 o7 |37 02|55 4.4 0.9 7] 59 | 6.1 /
013 | ~%3 0.7 40 | ~0.3 74| 5.4 0.9 76 | 3.7
° RIGHT SIDE LEFT_SIDE
& TEST VEHICLE: #051 T, u|B._ |5« IE 5.
=2l YRR GO0l T |68 788 |lz%% |92
Chrysler Town & Country SW 3 é NEE ;o x 25 x 2 |22 | x2i5
o~ = 5] [+ =) =]
3-Speed Automatic RUN# = N =2¢ =9 [22° |2 =g
V8 ~ 440 CID
195 bhp @ 3600 RPM 51,304 63.8 | 3.1 3.7 | 43.5
TEST CONDITION: 1A 51.305 64.0 | 62.9 63.5 | 642
Mic Distance - 50 fect 51,306 64.3 | 63.5 644 | 65.5
51,307 64.2 | 63.6 64.8 | 64.9
TEST DATE: 8/8/77
Average 4.1 63.3 64.1 4.5
v 0.2 0.3 / V 1.0 /
0.3 | 0.4 0.6 1.0




o S as I menene B e

- e RIGHT SIDE LEFT SIDE_
= L0 —_ X — £ - — % — =S
- « T o == 4 g g 2 4 T o 0w 2 o 2
SE| 3 &4 | &% S| TEL s 85| 3 |28 |533| &3
8z Z q w 5 PR =7 ) a X 2 20-5 o 5 02 ]
go| TN &5 g 5| 25| 253 S= s | 35 |s55) L=
b — o L - —
e 57 S| 48| £°4 = & | a8 [$°8| =
51.308 120 1658 23.1 0.3 70.2 25.0 0.3 ~-16.4 | 69.3 24.5 ~6.7 0
51.309 125 1649 28.3 2.5 70.9 25.0 =3.2 6.4 70.1 24.6 ~-8.8 0
51,310 123 1671 28.5 ~6.0 70.5 24.8 -8.8 d6.4 | 69.8 25.0 -6.7 0
51.1 g7 1633 27.5 7.3 70.4 24,3 -3.9 -16.4 | 69.0 24,1 -7.4 o
Average 121 1653 28.1 -0.2 70.5 24,8 ~3.9 6%.6 24.6 0.7
4/ .004 18 0.4 7.5 0.4 0.2 4.2 0.6 0.4 0.7
D .004 20 0:6 5.8 0.3 0.5 4,9 0.6 0.5 1.4
2 RIGHT SIDE LEFT SIDE
TEST VEHICLE: #051 5 8| 3 5.8 s &5 5. 5, 8
et s e =% w =55 _ B —_ ‘6 M = Gy - 0w
Chrysler Town and Country SW Son | fe2 ‘;: U ‘:‘: o | LTogl ég ~
3-Speed Automatic 4 gg 2 iSo| g9 8§50 | g=2o0| 222
V8 ~440 CID RUN =225 1= = % =7 | = =77
195 bhp @ 3600 RPM
TEST CONDITION: 2 51.308 70.2 68.6 &7.7 68.9 69.3 67.0
Mic. Distance - 25 feet 51.309 70.9 68.6 &7.4 69.4 70.1 67.3
51.310 70.5 48.8 67.2 69.1 69.8 67.0
TEST DATE: 8/8/77 51,311 | 70.4 | 69.4 | 8.5 68.6 | 69.0 | 68.)
Average 70.5 68.9 67.7 6%.0 69.46 67 .4
/- |04 0.6 0.8 0.4 0.6 | 0.
0.3 0.3 0.5 0.4 0.6 0.8




el

. RIGHT SIDE LEFT SIDE
! '.g '.g. X — § == 53 § =
5z - & =535 o g |20 “ ] =3 = 2 3
s2 | S5 &2 | €5 | ;5|33 |523| Eg |53 |38 (55383
qam & g .8 T = 273 - 2 & e g = - 8 . <2 u =
Al BRI EE IEr | GY3E |GvE| £ | | 3% (s} |4
RUNF >3 & &d |2 A - &E |24
51.308 120 1658 28.1 0.3 63,1 24,7 =4.6 0 63.7 24 .8 =3.2 25
51.309 125 1649 28.3 -2.5 63,5 25.0 -2.5 ¢] 64.0 24,8 6.0 +25
51.310 .123 1671 28.5 ~6.0 &3.4 25.0 -5.7 0 63.9 25.0 -7 .4 125
51.311 V7 1633 27.5 7.3 2.9 24.2 -~5,3 0 63.7 25.0 ~3.4 25
Average | 12 1653 | 28. -0.2 63,2 24,7 =4.8 63.8 | 24.9 | =5.0
+f = .004 18 0.4 7.5 0.3 §.3 2.3 0.2 0.1 14
7004 20 N 5.8 3 0.5 .9 0.1 0.1 2.4
RIGHT SIDE LFET SIDF
TEST VEHICLE: #051 5 w3 5. . CR - TP B
553 155% (533 7od|=iE|%sd
Chrysler Town and Country SW xS | el " 2 x o m ] w2 | %=
i g€ |BZ 0 ax 9 =N | 86=2c| 82w
3-Speed Automatic RUNF 2Z5 2 £=9 =<l = =%
V8 ~440 CID - -
195 bhp @ 3600 RPM 51.308 .1 | 2.5 6.0 | .7
TEST CONDITION; 2 51.309 43.5 62 .4 &3.5 44.0
Mic Distance = 50 feet 51.310 63.4 61.8 63.3 63.9
TEST DATE: 8/8/77 51.31 2.9 1| 62.6 62.9 63.7
Average 63.2 62.3 63.2 63.8
- 0.3 0.3 6.3 _~10.2
0.3 0.5 »8 0.!




L1 7 J S |

]
i

- T T - e B e e B uuns — -
- c RIGHT SIDE LEFT SIDE
Sz s |22 T |53 | & 3 3 | 53 |§ 3
. - =5 1] o 2 el . g = ¢ "
5% |gs5 | 38 | 5% <3 |23 z54( 83 «8 |28 (538 |83
82 | & ¥ x o g 5 L2 . & g 5 L3 9
N % = ‘&.g i) =g 2-2 a3 B =% 2-2 ‘T B Yz
< 24 |7 | £4 g |28 |§°3| 27 3 |E8 |§°3 |27
=% > -
RUNY °
52,326 149 | 1874 23.2 | -6.7 68,4 1859 | -13.0 ~16.4] 8.0 | 1859 A13.0 | 6.4
52.327 46 | 1885 23.4 4.5 69,4 1885 4.5 0 68.7 | 1788 -17.9 | -16.4
52.328 151 {1895 23.4 1.7 69.4 1895 1.7 -16.4| 48.5 | 1875 - 1.1 0
52,329 154 | 1875 22,9 | -6.7 68.8 1829 | -16.5 -16.4| 68.0 | 1802 21.4 | 164
Average | .150 | 1882 232 | -1.8 69.0 1867 -5.8 68,3 | 1831 -13.4
o= .004 13 0.2 6.3 0.4 28 10, 0.4 44 12.5
.004 8 0.9 4.9 0.6 38 10.7 0.3 43 8.1
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #052 5_8l5,_ |8.8 5,8 (5, _ BET:}
ED;T.}:‘S% "u‘mg: U\‘g;" ﬁgg ‘&'10:;
Ford LTD 52o|fss |2 §5o |B2S |ES
3-Speed Aytomatic Rund 22722 |23 =2 j232° |£22
V8 ~ 351 CID
161 bhp @ 3600 RPM 52.326 8.4 | 67.4 | &5.9 8.0 | 7.8 | 64.3
TEST CONDITION: 1A 52.327 69.4 69 .4 66.3 68.7 | ¢8.3 65.8
Mic Distance = 25 feet 52 328 69.4 &7.9 46.8 68,2 48.5 65.%
TEST DATE: 8/6/77 52.329 48.8 67.6 64,4 68.0 | 67.5 64.5
Averoge 69,0 48.) 65.9 68.2 | &8.0 65.1
+/m 0.4 1.3 1.0 0.5 0.5 0.8
0.6] 0.7 1.5 0.2 0.5 0.8




g S RIGHT SIDE LEFT SIDE
= 5 | 58 (%23 i x5 |5 [ . s | 235 16 5| .
SE |52 | 2 |8% 5| 23 [Exi| &5 | 2% 5.5 85
T = et g x oY a8 - = 8 oO— b é—] | 8 g— F
0 ey x = a2 =4 s o9 T = o =7 g |&Z v =
<8 |85 | 9% (2R S| £5 | 255 5= s 25 |55 |5
Yo 4 &R g 8 2 & 2 s B
RUNY > o > =
52.326 149 1874 | 23.2 -6.7 63.0 1866 -8.8 0 62.1 1874 -6.7 0
52,327 146 1885 | 23.4 4,5 62.8 1815 -8.8 0 62.7 1885 4.5 +25
52.328 (151 1895 | 23.4 1.7 62.6 1895 1.7 0 2.1 1815 [-13.0 0
52.329 154 1875 | 22.9 -6.7 62.9 1846 | -12.3 0 62.5 1813 | -20.7 0
Average | 150 1882 | 23.2 -1.8 62.8 1856 7.1 _62.4 1847 -9.0
4= .004 13 0.2 6.3 0.2 39 8.8 0.4 3g 13.5 /
o .004 | "8 0.3 4.9 0.2 [~T38 5.3 6.3 34 11.7 ‘
= —
S RIGHT SIDE LEFT _SIDE
TEST VEHICLE: Y052 . | B 5 5% T ER 5, %
et ——t— — — b — o — — e -
Ford LTD el |Ted géﬁ e [Tl Tl
3-Speed Automatic UNF 2E 29zo =<7 SZ o = - 2zq
V8 - 351 CID RUNT =7V 127 =<9 |= S
161 bhp @ 3600 RPM
TEST CONDITION: 1A 52.326 63,0 1.6 62.1 61.0
52.327 62,9 2.0 62,2 62.7
Mic Distance ~ 30 feet 52.328 62.6 | 61.8 621 | 61.9
TEST DATE: 8/6/77 52.329 62.9 61.2 62,5 61.5
Average 62.8 6.7 62.2 4.8
e 0.2 0.4 0.3 0.9
0.2 0.5 0.1 0.8




otl-2

i e

. RIGHT SIDE LEFT SIDE
- — T E - == -— ” § - - x — § =
o = - 'z C = ‘a9 @ o ¢ - ) - ] o g = s o
32 |85 | 3% | €8 | g9 |23 338|358 |2 (F33 | £
O oy x = ¢35 = = g o g ! P = | a. =y T
<N g3 wE iy S =5 | 552« S |25 |£55 | S35
= i & |88 |§°8|= & 1 B8 |2°3 | =
RUNY °
53.32] a50 | 248 | 273 | aa 75.8 | 24.3 | -6.0 [-16.4 | 75.0 | 25.0 | 3.1 0
53.322 145 | 2245 | 257 | 4.5 75.5 | 241 | -6.0 |-16.4 | 75.3 | 25.0 [ 4.5 0
53.323 as2 | 2ss | a3 | 1.8 75.7 | 247 | -6.7 |-~16.4 | 75.0 | 249 |-32 6.4
53.328 149 | 2379 | 263 | +0.3 752 | 244 | -6.7 l-16.4 | 75.0 | 24.6 [-4.6 ~16.4
Average 149 | 2400 | 26.7 | 1.5 75.6 | 24.4 | -6.3 75.1 | 24.9 | 0.1
+/m 003~ | 49 0.6 3.0 ~10.3.700.3 0.3 0.2 0.1 4.6
.004|_~"54 1.0 3.3 |~0.4 0.3 0.4 0.1 L-0.3 4.5
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #053 5 9{F _ 5.0 5_8 |5 5 . o
e —————a =5*lm8% |lzo= Z0= |08 |m0o«
Oldsmebile Delta 88 “ ;I. ":.gfg ";‘(.gz ‘ggz ‘ggﬁ g%:ﬁ
3-Speed Automatic # BsR|2=%0o 2=28 - o -
V8 = 350 CID (Diesel) RUN 2T TI= =75 =Tz 2 %
120 bhp @ 3600 RPM 53.321 75.8 | 75.7 | 72.9 74.7 | 75.0 |72.7
TEST CONDITION: 1A 53.322 | 75.5 | 75.4 | 72.9 74.7 | 75.3 |72
Mic Distance = 23 feet 53,323 | 75.7 | 75.4 | 72.8 75,0 | 74.5 |71.8
TEST DATE: 8/2/77 53.328 | 75.2 | 75.0 | 72.8 75.0 | 742 {71.3
Aversge | 75.6 | 75.4 | 72.9 74.9 | 74.8 | 72.0
/- |02 703 _~To.o0 0.) 0.6 0.7 /
0.4 0.4 0.1 0.2 0.6 0.7




5 5 RIGHT SIDE LEFT SIDE
- R - = Z = - % — 5§ - — X - £ =
5 = < € [ % g @ g ¢ 2 e a o a (8 e "
T2 |82 | 3% (S8 | g3 | 23 |53d| £y | <3| 23 (558 | L3
8o x = a8 {3 £ g 5 b gw S Tg |23 g
L ™ o = Vit - [ E!: s o & = B c E: " = =
=9 _5 w3 § = 32 = BT 2 = =] = 8 £ 0 32 2
RUN?
53,321 «150 2454 27.3 3.1 69.7 24.9 1.7 0 70.4 24,9 2.4 0
53.322 145 2345 25.7 4.5 69.8 24.9 3.8 0 69.5 25.0 4.5 0
53.323 152 2458 27.3 -1.8 69,1 24.7 ~-6.7 #] 69.4 24,9 -3.9 0
53.328 142 2379 26.3 0.3 49.1 24.2 -8.8 ] 49.3 24.7 -1.8 0
Average L1492 2409 26.7 1.5 49.4 24,7 =2.5 69.7 24.9 0.3
+f- .003 49 0.6 3.0 0.4 0.2 6.3 0.8 0.1 4,2
2 ,004 44 1.0 3.3 0.3 0.5 6.3 0.4 0.2 4,2 |
= RIGHT SIDE LEFT SIDE
TEST VEHICLE: #053 = .13 5 _ & 5 . 15 —_—
. ZES |mEs |mos =68 |=z%% |50 48
Qldsmobile Delta 88 X8 PN w 9. < 0= ST %
3-Speed Automatic i sl 1650 |BEY 0ia |23 |£2 o
V8 - 350 CID (Diesel) RUNY (=7 T | = = =T i= =
120 bhp @ 3600 RPM
53,321 89.7 68.2 70.4 69,1
TEST CONDITION: 1A 53.322 69.8 68.7 69,5 69.5
Mic Distance - 50 feet 53,323 69.1 68.7 69,4 69.0
53,328 69.1 68,4 69.3 48,2
TEST DATE: 8/2/77
Average 69.4 48.5 49,7 £9.0
e 0.4 0.3 0.8 _~[0.6
0.3 0.2 0.4 0.8

| —rreemy . B T |



J
|
|
|

=
n) -
pa
3
=
o
m

cc LEFT SIDE
- 6.2 - ) -
o5z | 23 |EE 3 |53 | & 3 s |3 8 5.
SE|E5 | 28 |£F | x4 {23 |Bsd|dg | x3 |22 |5z35 |83
v = = 8 % o Y 25 By “Zg s g 5 B o -
Suyzs |88 |8z [Tt |3 [S3Rlde | 2T O|ZT 53T |
25 R g |88 [$°8| =" 3 |23 [8°3 |7
RUN# >3 ~ ~
54.304 144 | - . 3.2 67.6| 2883 | -29.8| -16.4 | 68.3 3001 | -12.3 | -16.4
54.305 155 | - - -8.8 8.1 208 | -8.8 | 0 68.7 3033 | -15.1 16,4
54.306 49 | - - H.7 67.6| 3025 | -0.4 | O 68.1 2996 | -10.2 | -16.4
54,307 148 | - - +.0 68.1| 3044 | 67 | o0 67.7 2974 | -13.0 | -16.4
Average | 149 | - Z 2.3 67.9] 8010 | -11.4 8.2 3001 | ~12 7
4fm 006 4.0 0.2 77 1, 0.5 32 2.5
o 005 : 5.5 0.3 127 18.4 0.5 27 2.5
= RIGHT SIDE LEFT SIDE
TEST VEHICLE: #054 5 8|5, |B.3 5.8 |5, _ ‘a_ag
Honda Civie CVCC Zo<|fod Do Zow 708 [T~
" = O “—
i;S;:e;ld ,CAILgomanc RUNH § = = E” zZe g = % 2" = :; E" zZo 33 = ‘,_TC_‘
60 bhp @ 5000 RPM
54,304 7.6 | 7.5 | 7.3 68.3 85.7 | 6.3
TEST CONDITION: 14 54,305 68.1 68.1 | 66.3 68.7 66.2 | 66.3
Mic Distence = 25 feet 54,306 6.8 | 67.6 | 67.4 68.1 66.3 | &7.2
TEST DATE: 8/16/77 54,307 67.9 | 8. | 67.3 67.7 66.2 | 7.3
Average 67 .6 67.8 67.1 68.2 6.1 66.8
Ve 0.5 0.3 0.3 0.5 0.2 0.5
0.6 0.3 0.8 0.5 0.4 0.5

e e U o it e e




£Li-2

§5 RIGHT SIDE LEFT SIDE
- Gz - == = % — 5§ - . - x = 5 = .
;é g:é _‘;é é% xg 203 :‘g'xg gvc,_"f.; % EDE :gxg :"'.'
8= & - i o Y g~ == o 8- - g = - = 53 = 3
0o % = nld =g = og | TSZo| g b g |£Z-g o=
< g T HES 5 S | 255 ¢ 5 S5 |255 1 55
z 4 S| E3 |$°%48]| = g |23 [3°2 | <
RUN A >0 = >
54,204 144 - - ~3,2 62.5 3004 ~10.2 0 62.5 3004 ~12.2 0
54,305 155 - - -8.8 62.7 3057 -10.9 0 62.9 3084 -9.5 0
54,306 149 - - .7 62.2 3025 -5,3 0 62.8 3013 -4,6 0
54.307 148 - - +1.0 62.7 3040 -5.3 0 63.1 3088 +1.0 0
Average | 149 - - «2.3 62,5 3032 7.9 62.8 3048 -5.8
- .00 4.0~ 10.2 26 2.6 0.3 40 6.8 '
.005 . .5 0.3 28 0 0.3 a4 4.4 | -~
RIGHT SIDE ET_§
TEST VEHICLE: f054 - - - o " LEFT i[:QE
- = a [= I R o Qe
Honda Civie CVCC =58 |mig |moa 503 |a8% |mT8
2-Speed Automatic x 2 n x g | X200 w2 a | x2& | x 8,
L4 - 9] CID rund |22 [22e |29 2EQ (222 | Z3¢
60 bhp @ 5000 RPM :
54,303 62.5 &1.4 62.5 62.2
TEST CONDITION: 1A 54.304 62.7 61.2 62.9 61.2
Mic Distance = 50 feet 54,305 62.2 | 6.9 . 62.8 | 62.5
TEST DATE: 8/16/77 54,306 62.7 61.6 62.4 63.1
Average 62,5 61.5 62,7 42.3
= 0.2 0.4 0.2 0.8
0.3 0.3 0.3 1.1
— [ g i [ oot . : i




= - RIGHT SIDE LEFT SIDE
o Q QO
g Lz TE -5 == < - e 5 T . < % = § = .
- = . — o Pl e s w o ey y
528 | 22 |[g& [£5 5| 2E |zxaids | .5 [ 23 |58 &3
- == &= o X Kt 23 CIE-! 0= ;= g T = &3 .2
S=& = LP}.EU 2 = & s £ Q:E‘: - 273 s E .o e Mo
N i | g8 |g°3)= 3 |E3 |$%3 57
RUNF = °
55.310 150 2375 | 21.3 -6.7 | 73.6 | 2302 | -3.2 -16.4 | 68,6 | 2352 ~5.3 0
55.311 143 2379 | 21.2 1.8 | 73.8 | 2313 | -5.3 | -16.4 | 68.9 | 2341 -8.1 0
55.312 149 2397 | 21.4 -0.4 | 74.3 | 2385 | -3.2 -16.4 | 68.9 | 2397 -0.4 0
55.313 156 2415 | 21.5 -1.8 | 74.2 { 2410 | -0.4 -16.4 | 69.0 | 2394 -5.3 0
Average | 150 2392 21,4 | =2.7 | 740 | 2365 | -3.0 8.9 | 2371 -4,8
o/ .006 23 0.] 2.3 0.3 45 2.6 0.1 26 4.4
X .007{ 17 0.2 4.0 0.4 43 2.3 0.3 30 3.3
‘ RIGHT SIDE LEFT SIDE
TEST VEHICLE: #055 5.5 _. |5.%8 s &l 5,3
—_— 2521253 |58 25283 [mes
Jeep Wagoneer (4 WD) LeN L ed Tew M R TR
3-Speed Automatic 4 ts2jose |g=® g§sQ 0zeo |33
V8-360 CID RUN = Tz =" % =<7 1= =<z
129 bhp @ 3700 RPM
55,310 73.6 | 70,0 | 8.1 - 68.6 | 651
TEST CONDITION: 1A 55,311 73.8 | 70.4 | 68.9 - 8.9 | 66.0
Mic Distance - 25 feet 55.312 | 743 | 70.3 | 49.0 - 68.9 | 6.4
TEST DATE: 8/10/77 55,313 74.2 | 70.) 68.6 - 69.0 | 46.2
Average 74.0 70.2 48.7 68,9 65,9
A 0.2 0.4 0.1 0.5
0.4 0.2 0.6 0.3 | 0.8

gt Ly b s e




RIGHT SIDE LEFT SIDE L
flend cC .
= 06 [ 4
€ ox| = i ] R — 6 T . — — s 3
S LA R _ = u g o =, ¥ a 7] LT = 44
23 28| 32 | 8% | 48 1= |§x8| 3| g5 |23 | Fsd &
—_—a 3| e T o U §_-o S &5 5 st g 5 o a3yl e
§2=| 52 | 82 | &z 2 |£5 [£538| 2 S |s5 | £55 £=
=R A A A leg [$£°4 & | ER g 48 <
RUN# s > 35
55.310 150 2375 21.3 | -6.7 83.6 2338 -4.6 | 425 64.0 2303 | =16.5 0
55.31 143 2379 21.2 |-1.8 64.4 2325 1.7 | +25 63.6 2277 | ~15.8 0
55.312 149 2397 21.4 | =0.4 64.3 2395 1.0 | 425 63.5 2306 | -12.3 0
55,313 156 2415 2.5 [-1.8 64.2 2372 1.7 | 425 63.7 2300 | -15.1 0
Average | 150 2392 2.4 |-2.7 64.1 2358 -0.] 63.7 2997 | =14.9
/e |-006 23 0.1 2.3 0.3 a7 1.8 0.3 9 2.6
2 007 | 17 0:2 4,0 0.5 53 4.5 0.2 20 1.4
o RIGHT SIDE LEFT SIDE
EST V LE: #055 T, |5 T - I T -
Lt 553|ats (553 =58 (555 |8
[~ = [ oy (L4 ("l
Jeep Wagoneer {4 WD) - 3sR|8ss | % 21 v |52 3w
3-Speed Automatic RUNY = = Dk = g 2 g EU Gl b z° = 2 g
V8 - 360 CID
129 bhp ‘@ 3700 REM
P 55.310 3.5 | 63.6 s4.0 | 62.1
TEST CONDITION: 1A 55.311 63.6 64,4 63.6 | 62.4
Mie Distance ~ 30 feet 55.312 63.9 | 64.3 62.5 | 62.6
TEST DATE: 8/10/77 55,313 63.7 64.2 63.7 62,9
Average 63.7 64.1 63.7 62.5
/- 0.2 V / 0.3 (0.4 /
0.2 0.5 0,2 0.4
s B B o P o R S s R e

bR AL b o o 8 o




- RIGHT SIDE LEFT_SJDE
2.0 —_— K - £ = — X c
- o - = ] oo o ) . S
- - U o e 2 - w coo 2 [ o
5| I | 4& | 8% S 23 558 £ | x8 |28 |552| £3
o= E 5 % 5 o U S i -z <& <7 0 5 =2y s
go| ¥~y 27| 22 S| %8| £ug £ S| 35 |<55| 2=
RUNF § “-; 4 Fil s 9 A LA E
55.315 127 1846 | 28.1 1.7 72.6 24.5 6.7 | -16.4] 67.3 | 24.6 -6.0 0
55.316 126 1860 | 28.3 ) -2.5 72.6 | 24.6 -8.1 -16.4] 67.0 | 24.8 6.0 0
55,317 127 - 28.5 | -5.3 70.1 24,7 | -8.8 | -16.4] 66.5| 25.0 -5.3 0
55.318 19 1849 | 28.4 | -6.7 72,7 | 24.9 | 8. -16.4| 66.6 | 24.8 9.5 0
Average 125 1852 | 28.3 3.2 72.0 | _24.7 -7.9 66,9 | 24.8 -6.7
i/ .002 0.2 4.9 0.7 0.2 1.2 0.5.-7|0.2 1.4
o ,006 | % 0.2 3.5 1.9 0.2 0.9 0.4 0.2 2.8
> RIGHT SIDE LEFT SIDE
TEST VEHICLE: #055 t 81 5_ | 5.8 I B L
& o) nS, | B38| 5oy Ao | Tod| Tew
Jeep Wagoneer (4 W ®.2 .4 x=ol 329 LR ISo| 859
3-Speed Automatic RUN 2=+ 22°] 2 2 ¥ - = Tz Zz "%
V8 - 360 CID
129 bhe W 3700 RPM 55.015 | 72.6 | 69.5 | 46.9 - 67.3 | 65.1
TEST CONDITION; 2 55,316 72.6 | 68.3 66.7 - 67.0 63.4
Mic Distance - 25 feet 55,317 701 68.5 | 65.6 - 66.5 63.3
TEST DATE: 8/10/77 55,318 72,7 68.4 65.9 - 66.6 62.4
Average 72.0 &68.7 66.3 £6.9 43.6 |-
- |07 (0.8 0. 0.5 y /
1.9 0.4 0.7 0.4 1.2




—e s =

. . RIGHT SIDE LEFT SIDE
. E 3= S| 3% 15 3 s 1535 15 =
= - I a a4 < ¥ o2 - o = -
= | Bz | 25 | &8 LE1%8 |588) 85 | <3 |23 (558|853
g a Eal x5 R 5 I [ . @ 2 57 |£23 R
<& | =R | 88 | ¥ “E| %5 |oB5( £k =T | BE |:%5 | 2
- £ ol o -l
RUNA 25 R T E . i Ll
55,315 | 127 1846 28.1 1.7 63.1 | 24.9 0.3 425 | 61.4 | 24.6 -5.3 0
55.316 | .126 1860 28,3 | -2.5 62.4 | 24.7 7.4 0 61.4 | 23.4 -23.5 25
55.317 | .27 - 28.5 | -5.3 62.7 | 24.9 7.4 0 61.6 |24.6 | -10.8 0
55,318 | .119 1849 28.4 | 6.7 62.0 | 25.0 6.7 25 |é61.5 25,0 -6.7 0
Average | 125 1852 28.3 3.2 62,6 | 24.9 | -5.3 61.5 | 24.4 -11.6
e .002 8 0.2 4.9 0.6 0.1 5.6 0.1 0.6 6.3
L0068 0.2 3,5 0.6 0.2 2.1 0.) L0 11.9
RIGHT SIDE |EET SINE
EST VEHICLE; #055 T = |3 5.~ Bow |6 | By
S 233|353 (253 253|253 |ass
Jeep Wagoneer (4 WD) x Qi | el ngu“; é-tE,“"* ’éé; BEQ
3-Speed Automatic RURNA gzq |82e | 82 =<9]= =
V8 - 360 CID =" 1= -
129 bhp D 3700 RPM
55,315 62.8 63.1 61 .4 61.0
TEST CONDITION: 2 55.316 2.4 62.1 61.2 61.4
Mic Distance - 50 feet 55,317 2.7 | 2.2 61.6 60.5
TEST DATE: 8/10/77 55,318 61.9 | 62.0 61.5 60.1
Average 62.5 62.4 61.4 40.8
/= 0.4 0.8 / 0.2 0.7
0.6 | 0.4 0.2 0.7




|

o1k U

_ - 5 s RIGHT SiDE LEFT SIDE
& & - P - | x= e = - - ..
= = = - [ 8 ] @ o r o el v 2
Ep |23 | &2 |25 | A | 22 lzxd|dg | ,5 [ 23 |53 85
53 138 | 55 [f% | 2e | Zp |8zelet |$% | sn |esm | g
< 28 A2 2 £& K =3 | 283[%F 5 Z5 |£853|5€
p R R >% =ys” v G - E
RUN
56.304 | 147 | 21.3 | 3835 5.9 73.0 | 3835 5.9 “16.4 | 74.0 3835 | 5.9 0
56,305 | 162 | 21.3 | 3835 3.9 73.0 | 3835 |-3.9 0 70.9 3797 | -5.3 0
56.306 | .44 | 21,3 | 3852 0.3 731 | 3821 |-1.8 0 73.3 3352 | 0.3 0
56,307 | .138 | 21.2 | 3850 0.3 73.0 | 3850 0.3 0 73.6 3850 | 0.3 0
Average 148 | 21,3 | 3843 0.7 73.0 | 3835 0.1 73.0 | 3834 | 0.3
/= 014 0 9 5.3 (0.1 15 5.8 1.1 13 5.6
0101 0.1 4.6 0 14 4.0 2.1 37 5.6
Saab 99 58|85y [Byd 5.8 18, |3.38
4-Speed Manual Zevw [Tod |Tow wew |Ted |Tox
L4-12] CID ¢ |22 |B2° |5z §s52 [8x2e |50
115 bhp @ 5500 RPM RN 2= 0 = = ¥ =23 = 2=
TEST CONDITION: 1M 56,304 73.0 | 72.4 | 70,8 - 74.0 | 70.3
Mie Distance = 25 feet 56.305 71.5 73.0 &9.5 - 70.9 70.7
TEST DATE: 8/10/77 56.306 72.3 | 73,1 69.8 - 73.3 | 7.2
56,307 71.6 | 73.0 70.0 - 73.6 70.1
Averge 72,1 72.9 70.0 73.0 70.6
sy~ 0.9, [o.a e / 10 "o /
0.5 0.5 70,5 2.1 0.5

o s e e 28




s11-D

]
|
:

H

- . RIGHT SIDE LEFT_SIDE |
b
JE | LB | 5. |z2% ERR T IR 2 |xz | & 9 . |
Sy |33 | B2 (3% | 43 |25 1553 f3 )48 125 | 554 8:
0 ¢ g~ == S o = < & + = 5 2 .E e £ c - 5 Yo
g |78 25 3123 2% % 2 |22 | §°3 7
RUNY R N > 5 = A [ &R I H
w
56,304 147 | 21,3 | 3835 | 5.9 66,1 | 3825 | 4.5 25 69.2 | 335 | 5.9 o
56,305 Jd62 | 21.3 | 3835 | -3.9 67.2 | 37182 | -7.4 0 68,0 | 3835 | -3.9 o !
56,306 A44 | 21,3 | 3852 | 0.3 67,2 | 382 | 0.3 0 68.8 | 3852 | 0.3 0
56,307 g3g | 21.2 | 3ss0 | 0.3 65.8 | a7sa | -4.6 125 68.3 | 3850 | 0.3 0
Avermge | 148 | 21.3 | 3843 | 0.7 66.6 | 3803 | -1.8 68.6 | 3843 | 0.7
4/ 014 0 9 5.3 0.6 49 6.3 0.6 9 5.3 /
.010] 0.1 8 4.6 0.8 50 5.6 6 8 4.6
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #0356 T, |8 5, % - - |3 —
et e e -5 e g e —_— _—tw _— —-—a @
Saab 99 SeolRed |Tos meE Moy |Tos
4-Speed Manual RUNZ 2Zcl|820c |85 0En [EZo g5 o
L4 ~ 121 CID R == =0 1= == 7
115 bhp @ 5500 RPM
56.304 65.9 | 66.) 9.2 | 64.9
JEST COMDITION: 114 56,305 67.2 | 64.6 68.0 | 65.8
Mite Distance = 50 fect 54,306 67.2 | 65.3 8.8 | 66.8 ;
56,307 65.6 | 65.8 68.3 | 65.7 !
TEST DATE: 8/10/77
Averoge 66.5 65.5 68.6 65,8
i/ 0.7 0.7 / 0.6 y /
0.9 0.9 0.6 0.9 ;




N - = RIGHT SIDE LEFT SIDE
29Z | 5= . |22 = 1 %= | = = 3 .
=5 = £ 5= =5 Y 59 & .,: ] B L T 2
:985 | 28 (a8 |&% (3 | 28 |=x8| 85 [ 3 |25 |5x3] 83
— B = ol LY » PR o ‘5 3 2 - . ‘_;_0 8 -— o0 -
U o< B x = &g < o =72 2 o 2 o <7 9 “ o s
sES | £5 | 9= =5 3 =3 | 53| 5F s 25 |58 | ¢
% s A RO 2 28 |2°4&
RUNY = °
57.304 | .154 2297 23.3 3.2 | 9.7 2289 | -1.8 ~16.4 | 70,4 | 2289 4.0 0
57.305 | .149 2275 23.3 -1 | 697 2268 | +0.3 -16.4 1 70.0 | 2257 4.6 0
57,306 | .149 2289 23.6 4.8 | 69.5 2119 | -22.8 -16.4 | 9.7 | 2234 6.6 0
57.307 | a4 2279 23.7 .| 9.7 2275 | -0.4 ~16.4 1 70.3 | 2269 3.2 0
Average .148 2285 23.7 -0.4 | 69,7 2238 -6.2 70.1 2262 0.1
/= 006 12 0.2 4.2 0 51 6.5 0.3 27 6.7
" “007 10 0.2 2.8 0.2 |19 16.6 0.4 28 4.5
= RIGHT SIDE LEFT SIDE
< TEST VEHICLE: #057 = P =T =
T C] - 3 ] - 0 . 3 ‘U- S O o .. &l}
Oldsmobile Omega AL 528 ES; g RO Eg:
3-Speed Automatic xzg|l22a |82 x g x| B8 .
V8 - 260 CID punt | 223 [22° 1222 253 |23 | 4352
110 bhp @ 3400 RPM
57.304 9.7 67.8 | 66.8 69.7 70,4 48.7
TEST CONDITION: 1A 57,305 9.7 | 67.3 | 66.2 6.2 | 70.0 68.4
Mic Distance - 25 feet 57.306 8.5 | 7.8 | 67.7 69.1 | 69.7 ¢9.3
TEST DATEs 8/16/77 57.307 69.7 7.8 | 66.6 69.6 | 70.3 68,9
Average | 69.7 67.7 | 66.8 69.4 | 70.1 68.8
/= 0 0.1 0.9 0.3 0.3 0.5
0.2 0.4 0.6 0.3 0.4 0.4

b b 2 i e




N RIGHT SIDE LEFT SIDE
o=l o 8.8 N < _ e
o = oz - == @ g g2 e “ i % 3 8 T .
o e - - v - = = - O prey v
s 33 E8 | 3& |5 x4 |23 1 5x8] <5 | x5 |25 | $53 £
- A = = Qo av =70 Qg “zZ1 u Z T &y i
"2‘::2 X = 88 u T 5 = £ !w § = .k = c v B2
e 25 | &= | =4 2 |23 [8%3| = 2 |£3 §°8 =7
-— 7] -
RUNY $ > 5 g o >
57.304 a54 | 2297 23.3 .32 |62.2 2250 | -B.B 0 63.7 | 2277 -5.3
57.305 149 2275 23.3 -1.1 |e2.0 2231 -8.] 0 63.7 | 2233 ~8.8 0
57.306 249 | 2289 23.6 +3.8 |62.0 | 2240 | -5.3 0 64.3 | 2206 | ~10.9 0
57.307 141 2279 | 23.7 -1 |44 2273 | +0.3 425 63.3 | 2206 2.4 425
Average | .148 | 2285 23,5 -0.4 |8.9 |29 | 55 63.8 | 2231 -5.7
o= | .0067 112 0.2~ | 42.-"0.3.7"| 25 5.8 / 0.5 | 4 8. /
0 .007 10 0.2 2.8 0.5 18 3.3 0.5 25 5.3 ;
= RIGHT SIDE LEFT SIDE
¥ S5.5lB,., |5 4 SL.s 8., |Boyg
TEST VEHICLE: #057 ‘:;%3 %53 -‘;_’3&: "_;34?-’ 5% fgé
Oldsmobhile Omega RUNY 2 Z oy ED =0 |25 t5Q 850 35
3-Speed Automatic = =% = : 2 =" °
V8 =260 CID
110 bhp & 3400 RPM 57.304 62.2 | 61.8 3.7 | 6.7
57.305 62.0 | 61.8 63,1 63.2
TEST CONDITION: 1A 57.306 62.0 | 61.5 4.3 | .3
Mic Distance = 50 feet 57.307 61.3 é1.4 43,2 63.3
TEST DATE: 8/16/77
Average 61.% 61.6 63.7 63.4
/- 0.3 0.2 / y 0.3 /
0.6 0.2 0.5 0.2

m—— - . . . [T P PR - . . . - .



2D

_ . RIGHT SIDE LEFT SIDE
= 6 o
533 B8 | 2B |<£5 2 |28 | B3| SF |3 |=s3 | 333 23
TTEl O« 5 | fa =% | <t 2R L | = S s I
JEx| £% | A= |za 2|23 [£°%8] = | g |83 | §°48 =°
RUNY s =5 = & S
58.303 54 s | e [ -2.5 64.9 | 145 | 6.6 | +16.4 [ 646 | 1550 | -3.9 | H6.4
58.304 56 | 1s49 | 16 [ a1 65.4 | 1515 | 7.3 | +6.4 | 65.5 | 1503 | -8.} 0
58.305 41 | 1493 | 153 | -0.4 64.2 | 1460 | -7.4| 0 64.3 | 1455 | 8.1 0
58.306 48 | 1s8 | 16 | 3.8 64.6 | 1522 | 45| +16.4 | 646 | 1520 | 5.9 | +16.4
Averace | 150 | 1531 ] _16.0 |+0.5 64.8 | 1488 | 2.8 64.8 | 1507 | -3.6
/- |.006"| 22 0.5 3.3 0.6 34 4.6 / 0.7~ 143 9.5
L009 |38 0.7 2.0 |~0.6 |73 4.7 0.5 |52 4.6
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #058 5, .8 |5 = 5+ |5 R
- 7o<|Zo8 (=8« 8 [55% w8y
Dodge B200 Van 523|855 |5 580 {522 |52
3-Speed Automatic RUN e S 21 S=2F |£2° |22
VB~360 CID
175 bhp ‘@ 4000 RPM 53,303 64.1. | 64.3 | 649 64.0 | 644 | 4.6
TEST CONDITION: 1A 58.304 64.5 | 65.2 | 65.4 64,7 | 65.5 | 65.3
Wie Disramee = 25 Foet 58,305 63.1 | 642 | 64.0 63.5 | 64.3 | 63.9
58,306 62.7 | 63.9 | 64.6 63.8 | 3.8 | 64.6
TEST DATE: 8/17/77
Averoge 63.6 64.4 64.7 64.0 54.5 64,6 !
o= |09 0.8 0.7 0.7 1.0 707
0.0 | 0.5 0.7 0.5|,-0.7 | 0.7 |

8 gant R e s i




A gl

N ] RIGHT SIDE LEFT SIDE
[ =
[T = - .9 2 — w c — . c —
S 2T a = - xx o g u 2 a s o X @ 2 £ :
~ e L — v > f= -3 -— ‘— ? v
sE3 EE | 2B LE | xS0 28 Fad| SF | g8 |23 | 553 3
SSEl Sz | 83 |29 =2 | 23 =B 2e =2 B2 | =Y o<
§z= 52 | &2 |27 g |£5 |gs53| £° s lz5 | £53 £+
3 ol Q o
RUN - 55 = S« 2| =4 = 3 & A 2
58,303 | .154 1552 [16.5 2.5 59.5 | 1550 3.9 425 59,6 1510 | -15.1 0
58.304 [ .156 1549 [16.0 | -1.] 60.6 | 1543 .7 425 60.4 1543 | -1.8 425
58,305 | .141 1493 |15.3 -0.4 59.0 | 1484 +.7 25 59.6 148) 6.6 +25
58.306 | .148 1528 {181 3.8 59.5 | 151 47.3 +25 59.3 1522 | +4.5 425
Average | .150 [ 1531 [16.0 10.5 56,7 | 1522 4.7 59.7 1500 | 1.5
g | -006 22 0.5_~13.3_~10.9 |28 5.6 0.7 34 7.1 /
.009 38 0.7 2.0 0.7 38 5.6 0.4 48 13.71.
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #058 5wl 6, 5 . T _. |5 5 .
ﬁgg_u ﬁgg ._,"'-,‘5“3,_’ 53“3_;’ EEE F,‘Ej’-,
Dedge B200 Van . fow| ey | x2an xSy [x2= | xE2n
3-5peed Automatic RUNA En =9 50 =° § =9 Ec 2 9 Eu z° é: Z g
VB - 360 CID
175 bhp @ 4000 RPM 58,303 58.5 | 59.5 59.6 | 59.4
TEST CONDITION: 1A 53,304 59.5 | 60.6 60.1 0.4
58,305 58.1 59.0 59.1 59.6
Mic Distance - 50 feet 58.306 5.0 |59.5 59.2 | 59.3
TEST DATE: 8/17/77
Average 58.5 59.7 59,5 59.7
A 1.0 0.9 /o 6 0.7 /
0.5 0.7 0.4 0.4




o— —_—
|

b

. RIGHT_SIDE LEET SIDE
o = 2 ] 53| 8 3 < 55 |§ 3
. -z 3 == v 2 & ] g e g2 u a
SE| ZE| 2| 8% S| 3 553 By | (& |23 |555| &3
2| BEn | s8| ev S| 9B =Y sS | 22 | 2% (%22 <
o - T o =] ® 3 4+« 3 = .,E 3 LT 28 5 =B
e | AT AR AL BRI S E AT R
Q
58.308 22 | 1597 27.6 | 8.7 67.1 24.9 | +.3 +16.4|  67.1 24.4 | 2.4 0
58.309 18 | 1587 28.1 +1.0 67.0 | 24.7 | -4.6 0 67.3 | 24.8 ] -1.8 0
58.310 121 | 1583 28.3 | -3.9 67.2 | 24.7 | 8.1 0 67.3 | 25.0 | -3.9 0
58.311 123 | 1597 7.9 | w7 6.8 | 25.0 | #.7 | +6.4] 7.3 | 247 -39 0
Avermage 121 | 1591 28.0 | +.9 67.0 | 24.8 | 0.9 67.3 | 247 | 1.8
/m .002 6 0.3 6.8 0.2 _~o0.2 6.4 0. 0.3 4.2
o 2003 | ~8 0.4 5.8 0.2 | ~0.1 7.2 0.2 0.3 L2
R RIGHT SIDE LEFT SIDE
TEST VEHICLE: #058 5 8| s5_ | 5.8 5.8 .. | 558
mE, | w88 m o Bow | BB Bux
Dodge B200 Van 8¢ | 8=25] 5@ 5590 | BSc] 5%
J-Speed Automatic RuN/ |22 2% 2<% 3 = 1= = ¥
V8 - 360 CID
175 bhp ‘& 4000 RPM
58,308 | e6.2 | s6.9 | &7 66.7 | 7. | 66.9
TEST CONDITION: 2 58309 | 62,2 | 67.0 | 65.9 67.2 | 67.3 | 67
Mic Distance - 25 feet 58.310 | 6.2 | 7.2 | 65.1 67.1 67.3 | 65.8
TEST DATE: 8/17/77 58311 | 66.5 | 66.8 | 66.8 66.9 | 67.3 | 6.9
Average | 66.3 | 67,0 | 66.2 67.0 | 67.3 | 66.7
v 0.2 0.2 0.9 0.2 0 0.2
0. 0.2 1.1 0.3 0.2 0.9

sl Ak Ak e =




. e RIGHT SIDE LEFT SIDE
- '..9: '.g - 5§ = — X - 5 -
Ex | sz | %c | 5% T2 |Ex2] 4 ¢ 1=2: 2 : | 8.
33 | 3| 84 | SE | ga |33 (383 23 | g5 135 (Fpd &3
[T Z 25 -E_n s o2 .3 s =0 g B _E'E Uz
A S 2 N Sl 82 |1£°3| &° 32 | 83 [§°3|2°
RUNY 25 | &R 2 7 o >
58,308 A2 | 1597 27.6 +8.7 62,1 24.9 +7.3 425 62.3 25.0 | +8.7 +25
58.309 18 | 1587 28.1 +1.0 61.5 24.8 -3.2 +25 62.5 24.8 | ~3.2 25
58.310 J21 11583 28.3 -3.9 1.1 24.8 -5.3 425 61.6 25.0 | -4.6 425
58,311 123 | s 27.9 .7 61.6 24.9 #1.0 25 62.6 24,8 | 40,3 425
Avernge J21 | 1591 28.0 +1.9 61.6 . 24.9 =0,1 62,3 24,9 | +0.3
= .002 6 0.3 6.8 0.5 0. 5.4 0.3 0.1 8.4
y 7003 8 4 .8 0.5 0.l 7.2 0.7 0.1 4.9
5 RIGHT SIDE LEET SI1DE
TEST VEHICLE: #058 5 |35 5. . ol bu, | 8es
Dodge B200 Van XxXewi xs = | x=un 5=l | 8350l 224
3-Speed Automatic RUN# 2=9 2 = 3 =g =" 1= = = _*
V8 - 360 CID
m
175 bhp ' 4000 RPM 58.308 0.7 | e2.1 61.4 | 62.3
58,309 61.0 81.5 81.7 | 62.5
TEST CONDITION; 2 58.310 0.8 | 61.1 6.6 | 61,6
Mic Distance = 50 feet 58.31 60,7 61,6 61.3 62.6
TEST DATE: 8/17/77 Average 60.8 61.6 61.5 &62.3
i 0.2 0.5 0.2 0.3
0.1 0.5 0,2 0.7
ol DI el L o - e bl fed B




A - o T
c s RIGHT SIDE LEFT SIDE
o b
sz |2F | sE |58 | 3BT O[& o3| N EEN LR
28 |25 | & | £5 «8 |23 |Tx3| s 8 |28 [Sx8 1 8%
8= = . ] o o - £33 LA g g B g £33 .2
Yoo x = al T} E-E c v - & u §c [ ....E U -
< o™ [ Wz = 5 = 5 53| <& 5 =z 3 % = .=
= T a &8 |8°8|= g 18 |8°3 | =
RUN# >3
59,303 .134 3379 | 26.9 | -1, 82.1 | 3126 ~3.9 -16.4 | 83.5 3163 1,1 0
59.304 .13t 33871 26.8 | #1.0 82.2 | 3086 -8,1 -16.4 | 827 3114 -5.3 0
59,305 125 3252 | 25.6 | 2.4 81.7 | 3086 -6.0 ~16.4 | 82,3 312 2.5 0
59.306 127 3285| 25.9 | 0.3 81.8 | 3ns -3,9 ~16.4 | 84,5 aNns -39 0
Average | .129 3326 | 26.3 | 40,7 82.0 | 3098 -5.5 83.3 3126 -3,2
- .00 &1 0.6 1.7 0. 28 1.6 1.2 37 2.
8 .004 4 0.7 1.8 0.3 32 2.6 1.0 14 2.
-P
N TEST VEHICLE: #059 _ RIGHT SIDE LEFT SIDE
—— = BlE 5 © 5 5|5 = B
Intemational Scout Terra R S |2 e g 8 |[2e | 850
3-Speed Automatic e o= " .; 8 = ; < “; ; R ’; 2 < -LE! <
16 = 198 CID (Diesel) 7 tE2|lfs0 |[832 2308 |23c |EE0
92 bhp @ 4000 RPM RUN =Sl =5 =0 i3 =
TEST CONDITION: 1A 5%.303 82.1 | 79.2 80.1 83.5 8.0
Wic Distancs - 25 feat 59,304 82.2 | 79.7 80.5 81.0 82.7 80.8
59.305 81.7 | 79.8 80.5 80.5 82.3 81 .4
TEST DATE; 8/18/77 59.306 | 81.8 | 79.8 | 80.8 81.5 | 845 | 8.3
Average 82.0 | 79.6 80.5 81.0 B3.3 81.1
+fm 0.2 0.2 0.3 0.5 1.2 0.3
0.3 0.4 0.4 0.5 1.0 0.3

K sty i A e e —




Lel-2

55 RIGHT SIDE LEFT SIDE
_ 5 | s |2E = | x=< |5 = - < |5 =
5T g g & z o ) S 3 - g 59 |2 @ "
35 |82 | 35 €8 | x5 | 22 |5ps| f3 | g3 | 23 (53] &3
fiad [ o - P
N FE | FR 132 | %R | 2E 3R e | T2 |03T |4
. &8 & 5 ° "~ £3 |5° .
RUN >3 =4 |24 R | E& |3°4&
59,303 134 3379 26.9 =14 75.1 | 3145 -3.2 25 [76.2 3127 -3.3 25
59,304 .13 3387 26.8 +1.0 74.8 | 3163 -0.4 25 | 75.7 3122 -3.9 +25
59.305 125 3252 25.6 2.4 74.9 | 3090 -3.9 425 | 75.9 3138 +1.0 +25
59,306 127 3285 25.9 +0.3 75.1 | 3134 -1.8 05 |76 3102 -4.6 +25
Average | 129 3326 26.3 +0.7 75.0 | 3133 -2.3 76.0 3122 2.2
/= .00 61 0.6 1.7 0.1 30 1.9 0.2 16 3.7
,004 74 0.7 .8 0.2 43 1.6 .3 20 7.9 ]
RIGHT SIDE LEET SIDE
TEST VEHICLE: #059 - |5 5,5 - |5 T, -
T emerion A EED b ARG
Intemational Scout Terra X2 | X2 | E=d Xetn | X2 | X=wn
3-Speed Automatic und (239 (230 1229 229 |2=2° |Z=2¢
L& ~ 198 CID (Diesel} .
92 bhp @ 4000 RPM 59,303 74.2 75.1 75.3 76.2
TEST CONDITION: 1A 59,304 73.6 74.8 74.8 75.7
Mie Distees = 50 fact 59,305 73.7 74.9 74.9 75.9
59.306 74.3 75.1 75.0 76.1
TEST DATE: 8/18/77
Average 74.0 75.0 75.0 76.0
v 0.3 0.1 0.3 0.2 /
0.4 0.2 0.2 0.3

[ [ e [ } P R “o.



T | R - T
e RIGHT SIDE LEFT SIDE
= z 88 s —
= | L& | 2. | §% 3 3% (&8 3| o4 3 x5 |8 T | -
S5y [ S5 | 5 | &F | 48|23 [§E3 |3 | g3 |33 |2 £z
25 | i8 | g5 |35 [ f3 5% [STrlsE (3T (2T |23 £
, <8 v R E.§ 3 g8 So°38 | = 2 =3 5°32 =
RUINF = 8 s = > W & Vi =
60.303 160 | 17.6 | 4573 | -3.2 | 73.5 | 3502 | -3.2 0 749 | 3502 | -3.2 | 0
60,304 48 | 176 | 4399 | 4.5 | 734 ] 3280 | ~4u6 0 752 | 462 | .8 | -16.4
60 305 A54 | 17.4 | 4510 | -0.4 | 73.6 | 3524 | -0.4 0 748 | 3524 | 0.4 | O
60.306 154 | 178 | ase0 | ~2.5 | 73.5 | 3260 | 102 | <64 | 746 | 3483 | 2.5 | O
Average 54 | 17.6 | 4511 [ ~0.4 | 73.5 | 3397 | ~4.6 749 | 3493 | -0.6
| +/= 1,006 0.2 63 4.9 0.1 128 4.2 0.3 3l 4.4
5 .00 | ~0.2 |_~T12 2.8 0.1 17 5.6 0.3 3l 2.6
3 RIGHT SIDE LEFT_SIDE
TEST VEHICLE: 4060 5_ 8|5, _ |5_3% 5.8 16 __[8.8
VW Rabbit Tev 104 T8 Tew |Tad e
R 5 el wnt |35 |23 |52 Esg |85 |25%
TEST CONDITION: 1M 60.303 73.2 | 73.5 ] 70.4 74.4 | 74.9 | 73.8
Mic Distance - 25 feet 60.304 728 | 73.4 | 7.6 752 | 747 | 74.3
TEST DATE: 8/19/77 60.305 72.6 | 73.6 | 70.8 73.3 | 74.8 | 747
60,306 73.5 | 72.8 | 70.5 735 | 746 | 73.2
Average 73.0 | 73.3 | 70.8 74,1 74.8 | 74.0
4= 0.5 7|0.3 0.8 1.1 0.1 0.7
0.4 0.5 0.4 0.8 0.2 0.8

g A At e T




€5 RIGHT SIDE LEFT _SIDE
E‘ = 2z c c
=W o i—d — | — — — — -
a2 = 2 3 o 5 o ] . © o g ] .
= - o = > = “ o o “
ST 33| E& S8 | 52| Za |§pdidg | s 28 5pd) s
g 8 o8 L i) =7 0.5 oz - =0 T o T =g -
u a. g .0 =5 £ = < o ow £ Lo = & o= C - -
< 8 A = = 3 a 3 = G 37 5 = 2 z3 < 832 ="
RUNY R R > ° T EC Y A E |2 A
60,303 160 17.6 4573 -3.2 46,7 3438 -6.0 0 69.4 3473 -3.9 +25
60.304 .148 i7.6 4399 +4,5 67.7 3514 +4.5 0 69.5 3514 +4.5 +25
40,305 154 17 .4 4510 ~0.4 66.8 3524 ~0.4 0 69.1 3524 =0.4 +25
60,306 154 17.8 4560 -2.5 45,9 3483 -2.5 0 68.7 3483 2.5 125
Avermge 154 17.6 4511 -0.4 66.8 3490 ~1.1 69.2 3499 ~0.6
A/ ,006.~" 0.2 63 y 0.9 34 5.6 0.3 26 5.1
006 0.2 112 2.8 0.9 52 .2 0.5 26 3.3
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #060 R O B, e | B, N
_— L w o3 |m B = O LU o|m e
VW Rabbit e | fed|Ner en | Redthen
4-Speed Manual ¥ Xy | EZ0 |85 = | 2Ze |2Z2q
L4 - 89,7 CID (Diesel) RUM - - == =_ 1= = -
TEST CONDITION: 1M 60.303 46.7 66,0 68.4 69 .4
Mic Distance = 50 feet 40.304 67.7 67.0 68.5 6%.5
" TEST DATE: 8/19/77 60,305 66.8 66.7 48,7 69.1
60,306 65.9 65.2 68.2 68.7
Averaae 66.8 66.2 68.5 69.2
+/.. 0.? 0-8 0.2 0.3
0.9 1.0 0,3 0.5
e B s SRS - SR Y S e T ... TR ety TN (o WO R St

et P ————

b —————————m e e o




|

- o RIGHT SIDE LEFT SIDE
= 2 b.a : £
5= |53 | E5 | 3% T 8% [2.% | 4 El i3 |2 v | .
;E —EE %5‘3 ‘Eé 5.;'? §_°|>’ '85.3:‘; °9§ §ﬂ> EE 383 C‘E"g
g8 | 88 | 8BS 135 | =Rl olSrlsr |2 | Er o |GEn s
< x0 G e = E 5 3 z 32 £% 3 s = 3 z3 <% 3 <z F
RUIY 2 ° 3. A ER JZCA & &8 |24
61.307 74 | 145 | 3070 | 9.5 | 716 | 2137 | 9.5 | <164 | 71 2137 | -9.5 0
61.308 62 | 145 | 299 8.1 702 | 2136 | -8.] -16.4 | 70,2 | 2057 | -11.6 | -16.4
61.309 155 | 14,4 | 2952 7.6 | 69.9 | 2139 | -7.4 | <164 | 70,0 | 2065 | -10.9 | -16.4
61.310 N6l | 14,4 | 2965 | <6.7 | 69.7 | 2023 | ~11.6 | -16.4 | 69.8 | 2064 | 9.5 | -16.4
Avermge | 163%| 14.5 | 2996 | -8.0 | 70.4 | 2109 | 9.2 70.3 | 2081 -10.4
w/- |00 74 104 1.2 30 2.4 0.8_~56 1.2 /
0 .008 |70, 44 1.5 0.7 86 1.8 0.4 24 0.9
X * i 1 :
g  "feeleration 0.003g cutside. RIGHT SIDE LEFT SIDE
5,815 5_38 5.8 |5, 5.3
GO ImZOE |=T8% mO* |50 % |;mow
TEST VEHICLE: #061 PR ‘gzg.g 7ol ggz ng 7L
——— e =]
AMC Jeep CJ-5 RUNY  |= =+ |= 227 s27 |= 227
3-Speed Monual
s CIn 61.307 71.6 | 70,0 | 69.0 707 | 710 | ¢8.2
90 bhp @ 3050 RPM 61.308 70.2 | 68.6 | 68.3 70.2 | 69.2 | €8.0
TEST CONDITION: 1M 61,309 69.9 | 9.0 | 68.4 70,0 | 69.4 | 8.1
Mic Distance = 25 Feet 61.310 69.7 | 68.7 | 68.0 69.8 | 9.0 | 67.8
TEST DATE: 8/18/77
Averge 704 | 691 | 8.4 70,2 | 6.7 [ 68.0
/- 1.2 0.9 0.6 0.5 1.4 0.2
0.7 [~0.5 0.4 0.4 0.7 0.2

iy g s e




AR N

- 5 RIGHT SIDE LEFT SIDE
= s 82 . -
= & 3 3| B |8 S| . T | 5T |8 3| .
5 5 5 & > = - g S 2 a
S| 38| B85S | xi|i8 |5pi &g | g3 | =3 533 &3
g2 | 22 x5 2R | 2R 2 |SEE| s | Fm o ET 53w s
<R Fr | 2% | E 2| 25 |£53| g 2 =8 =83 5
RUN | R =% CEA W e
61.307 a74 | 145 | 370 | 9.5 | 4.3 | 2137 | -9.5 0 649 | 2137 | 9.5 0
61.308 d62 [ 145 | 299 | 8.1 63.1 213 | -8 125 63.7 | 2108 | -10.2 0
61.309 A55 | 1404 [ 2052 | 7.6 | 632 | 2139 | 7.6 | 425 63.7 | 2102 | -8.8 0
61.310 a61 | 144 | 965 | -6.7 | &34 2109 | 7.4 | 425 63.7 | 2104 | -8.1 0
Avemge 163% | 14.5 | 299% | ~B.0 | 63.4 | 2130 | ~8.2 64.0 | 213 | -9.2
o/ o1 o 74 0.4 " lo.9 7|9 1.3 0.9~ |24 ~|1.0 /
- “008 |.~0.1 4 1. 0.3 -7 0.8 3 N 1.1
*Accelertion 0.003g cutside
lolerance.. RIGHT SIDE LEFT SIDE
.._5‘-3 I B .‘_5‘536 Eg-— _33'3
TEST VEHICLE: #06) el |Te8|Tos Tes (el |%es
e —— = =] o]
AMCJeepCJ-S RUNH §§\'}‘ Eﬂﬁo EDEC‘*\" gﬁ‘? EEO 225'\"
3-Speed Manual .
L6 =~ 232 CID 61.307 64.3 | 63.6 64.9 | 64.0
90 bph @ 3050 RPM 61,308 630 | 63 63.7 | 63.3
IEST CONDITION: 1M 61.309 63.0 | 3.2 63.7 | &2.6
Mic Distance = 30 feet 61,310 63.0 | 631 6.7 | 63.3
TEST DATE: g/18/77
Average 63,4 63.3 64.0 _ 63.3
e 0.9 0.3 y 0.7
0.4 0.2 0.3 0.7
—y - - 1 ' - . t ' I '




L2 73 Q)

[ s

- T T - i e B e B "
- c o RIGHT SIDE LEFT SIDE
825 T E - :2 :‘g = X3 e o . - x - 5§ =
585 | E8 B |&% | 25 |2x53| 84 RN AR
.E’-‘:E i o o o U o P 'gg" ] g.ﬂ =3 5838 < %
3sE | 22 | &2 @ 2B | 5% |STE{ £ (2T |2 |S2T s
‘éf 2= § = A ;3 ‘:.,6 2 & uq ;5 ‘2 = § & ng .>5 ) ﬁ £ -
RUN? =
62.304 149 | 2062 21.6 -6.7 71.2 2052 -8.1 0 71.1 2052 | -6.0 +16.4
62.305 150 | 2052 20 .4 -8.8 71.5 1945 | -29.1 | ~16.4 71.3 2026 | -17.2 0
62.306 145 | 2090 21,9 5.9 71.8 2084 -4.5 | #16.4 71.9 | 2050 | -1.8 +16.4
62.307 151 | 2084 21.9 2.4 71.5 2076 3.2 0 72.0 2072 | -2.5 +16.4
Average 149 | 2072 21,7 1.8 | 71.5 2040 5.0 - 71.6 | 2050 | -6.9 -
/e ,002 18 0.2 7.7 0.2 m 13.5 0.4 22 5.1
.004 20 0.3 7.0 0.3 95 20,1 .5 24 10.3
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #4062 5.3 P E‘a:-é 5 _% .. 3.3
AMC Matador SW ER S I I S T |Ted [T 0w
3-Speed Automatic 822 I8=° 1 B=2 552 |[82o (820
V8 - 304 71D RUNF 2=+ |3 ik 227 |3 s <
126 bhp @ 3600 RPM
JEST CONDITION: 1A 62.304 70,9 71.2 70.8 - 70.8 | 7.1
Mic Disramca - 25 feat 62.305 71.5 71.0 70.4 - 71.3 | 71.2
62.306 70.9 70.8 71.8 - 70.7 | 71.9
TEST DATE: 8/19/77 62307 | 709 | 71.5 | 7.3 . 71.2 | 72.0
Avemge 71,1 714 71.1 - 71.0 71.6
+/m 0.4 0.4 0.7 0.3 0.4
0.2 0.3 0.7 0.3 0.5




N - RIGHT SIDE LEFT SIDE
S g2 - 2.0 — % — £ e
=7l SE| o532 |35 elee |2 %8| 3 T |37 £ 9
283 28| 38 |SF | yEz3 (Fsd) 2% (g3 |33 | 353 &3
SSEl s | 8 (28 | 2Rl |T2R| o£: |z B2 | 5% s%
BES| E4 | A2 |22 3185 |s83| 27 = g5 | 554 ¢
. =3
RUN 3 > % ~ A= -7
62.304 49 laos2 | 216 | .67 | 65.6 | 2028 | -12.3 | 425 66.0 | 2059 | -5.3 | +25
62.305 150 {2052 § 21.4 | -8.8 | 65.6 | 2032 | -12.3 | 425 66.0 | 2026 | ~6.0 | 425
62,306 45 |2090 | 21,9 | 459 |60 | 2061 | -1 | 425 6.7 | 2072 | 43.1 | 425
62.307 J51 2084 | 21,9 | 2.4 | 65.8 | 2064 | -53 | 425 67.0 | 2040 | #1.0 | 425
Aversae | 149 | 2072 | 217 | -1.8 | 65.8 | 2046 | -7.8 66.4 | 2059 | -1.8
e |0z T18 0.2 77/ 0.2 18 6.7 0.6 ]2 5.1 /
o .004| 20 0.3 7.0 0.2 18 4.6 0.4 33 4.2 ;
8 RIGHT SIDE LEFT SIDE
TEST VEHICLE: 7062 Sogl8.. |84 5= |5, 5 .
—_ 1] 7} —_ - — o -
AMC Matador SW Tenlked |Tos TR T8 [T e
3-Speed Automatic RN [ S EF|EEC (25 229 |2=2° [Z=2¢
V8 - 304 CID - =
126 bhp @ 3600 RPM
62,304 84.9 | 65.6 65.8 | 66.0
TEST CONDITION: 1A 62.305 65.1 | 65.6 65.7 | 66.0
Mie Distance - 50 feet 62.306 64.3 | 66.0 65.6 | 66.7
TEST DATE: 8/19/77 62.307 64.8 | 65.8 6.3 | 67.0
Average 44.5 45.8 65.9 66,4
4/ / 0.4 0.2 / / 0.4 (0.6 /
0.2 0.2 / 0.2] 0.4




. RIGHT SIDE LEFT SIDE
B - 2.2 c z
. = |3 Z 3 TS (8 T4 T Ol ET |2 T o
T2 | 8 (48 |98 | 2 |32 EE3 | SE |53 |34 |EE2| <
fq | foEE =z | Rz (iRl de | 2T |2f |enE| £
RUn? g |3 34 A ER |8°3 | = £ |BE& |87&8 ) =7
o
62.308 127 {1858 | 28.2 | 40.3 | 70, 24,9 | -2.5 | <164 | 70.5] 24.4| -6.7 0
62.309 A9 [ 1813 | 27.8 | #4.5 | 705 | 22,7 | -24.7 | <164 | 69.9 | 24.8( +42.4 | +16.4
62.310 218 1179 | 28 A1 | 70,0 | 23.6 | 203 | -16.4 | 69.8| 249 -3.2 | +16.4
62.311 119 | 1804 | 27,9 | 2.2 | 69.8 | 23.0 | -21.4 | 164 | 70.8) 24.7| 403 | +16.4
Averaae | 125 | 1819 | 28.0 | H.5 | 70. 23.6 | =17.3 70.3 | 24.7 | =1.8
i/ | 006" 39 0.2 3.0 0.4 1.3 4.8 0.5~ 0.2 4.2
) .003 | _~"20 0.2 3.6 0.3 6.9 7.6 0.5 0.3 4.9
: TEST VEHICLE; #0682 RIGHT SIDE LEFT SIDE
AMC Matadar SW EEE _EE-. E—E _3‘5;9 _-6‘5— E’;E
3-Speed Automatic ‘;‘ u < "2 o 8 i Sv. “: o ”’: ] ‘: o
V8 - 304 CID , 639|850 [F59 sZv 250 |E5S
126 bhp & 3600 RPM RUN# |27 7 1= === =<7 |= =23
TEST CONDITION: 2 62.308 70.1 70.1 | 69.5 - 70.5 | 9.8
Mic Distance ~ 25 feet 62.309 70.5 | 9.4 | 69.1 - 69.3 | 69.9
62,310 70.0 | 68.9 | 69.8 - 69.4 | 69.8
TEST DATE: 8/19/77 62,311 9.8 | 69.4 | 69.4 - 69.4 | 70.8
Avemqe 70.] 69.5 69.5 - 6907 70.]
/= 0.4 0.6 0.3 0.8 0.7
0.3 0.6 | ~0.4 0.3 |L70.3

Ny e RS




- < § RIGHT SIDE LEFT SIDE
T | 3 73 Tl BT 18 T oL 3 0 5% |8 3| 4
= 2] = > w > = > 2 .
QN o 5w 2.5 = £ = £ . = E v £ £ v £ Loz
g~ 3 29 =W ! =3 (=93] € 5 Z 3 £ 38 3 =5
RUN & L35 n e & L = A o2 U ¢ 4
62.308 127 | 1858 28.2 40.3 &4 4 23.9 | -15.8 | 425 65.6 22.7 -21,0 0
62.309 219 | 1813 27.8 +4.5 63.6 24.0 -8.1 | 425 64.8 24 .4 ~0.4 425
62.310 .18 | 1799 28.1 -1.1 63.9 24.6 -5.3 | +25 64.9 25.0 +,7 425
62,311 .19 | 1804 27.9 42,2 64.0 24,7 +.0 | 425 64,7 24.8 .7 425
Average 121 [ 1819 28.0 +5.,0 4.0 24,3 -7.1 65.0 24.2 -5.0
/e |.00677) 39 0.2 3.0 0.4 0.4 8.1 0.6-"]0.8 7.7 /
) 7003 20 0.2 2.6 0.4 0.4 8.8 0.3 1.5 0.9
]
' RIGHT $ID
TEST VEHICLE: #062 — — G __' E ~ - LEFT SIDE
—e——— u-fG 6 a_.a.’ D‘-B o, _ °—-3
AMC Matodor SW -‘53;2 ﬁgﬁﬁbﬁ QS‘E 715&,"53.2.’
3-Speed Automatic X o= X o = 1o B n LT X om ® im0
V8 - 304 CID RUNY (22T 229|229 22 [ =20 | 229
126 bhp @ 3600 RPM
.308
TEST CONDITION: 2 62,30 64.0 | 64.4 65.6 | 65.2
‘hic Distonca - 50 feet 62,309 63.3 63.4 44.4 64.8
TEST DATE: 8/19/77 42,310 63.0 63.9 &4.4 &4.9
- 62.311 63.0 64.0 64.7 64.7
Average 63.3 64.0 64.8 64.9
tfm 0.7 0.4 0.8 0.3
0.3 0.4 0.4 0.2




9ei-D

A

A RIGHT SIDE LEFT SIDE |
Q =
=y | 8% == £z 3 | % § T . s | 53 |& 3
o I = a v 3 1= 4 e - o 3 = v -
<2 | B8 | 2% |£5 | 58 |28 |Ey8; L€y | x3 (28 |5538 &3
8 < = 4 g o =73 e g Az = =T 0 a g .2
<S8 | 83 sz [ 232 S |35 £5 5| S8 S |25 [25:2 | 2=
[Tx] a a Q =
RUN? 25 a4 > @ S &S (278 |3
63.303 .154 2361 25.1 +8.0 74.5 235 +5.2 | -16.4 | 77.2 2316 2.4 0
63,304 146 2335 24,7 +1.7 76.1 2203 | -17.2 | -16.4°| 75.7 2279 8. 0
63,305 150 2332 24.8 -3.9 79.2 2276 | -14.4 | -16.4 | 78.7 2271 | -13.0 | -16.4
63.306 149 2329 24,7 -3.9 77.9 2284 | -13.7 | -16.4 | 77.0 2272 | -18.0 | -16.4
Average | .150 2339 24.8 +0.5 76.9 2279 | ~10.0 77.2 2285 | -7.9
/o .004 22 0.3 8.5 2.3 73 5.2 1.5 32 10.3
.004} 10 A} 3.4 2.4 76 .2 1.5 14 1
, RIGHT SIDE LEFT SIDE
TEST VEHICLE: 7063 5 3|5, _ |53 5.8 (5. |5.3
Chevrolet Nova “ﬁgv'-;gg: ?n;g: BOL IGPE T O3
3-5p eed Automatic ) X glies 5o x2S [ x B | x=
L& ~250 CID runvd | SETIE2° |22 $22 |23 |23F
110 bhp @ 3800 RPM 63.303 | 745 | 7401 | 732 75.0 | 77.2 | 73.9
TEST CONDITION: | A 63,304 76.1 75.9 74.7 75.0 75.7 | 75.3
Mic Distance < 25 feet 63,305 79.2 75.2 71.8 78.7 75.0 | 72.5
63.306 77.9 76.3 71.9 77,0 75.2 71.1
TEST DATE: 8/22/77
Average 76.9 75.4 | 72.9 76.4 | 75.8 73.2
-/ 2.3 0.9 1.8 2.3 1.4 2.1
2.4 1.3 1.1 1.4 0.8 2.1
FIATE AL a Kajen punl Seatter Doe to Vehicle Resonances,

iy e T T




RIGHT SIDE LEFT SIDE
e 5 c
2= - E =1 . - x5 | =2
5 p F2 g ET| 2,8 3 ] I =1
T . - “
35| s | B2 | =8 | g3 =5 FE3 S3 | & |23 | LE5 &g
b == 55 -5 =T oy -1 " Tl 2o ! LT ]
<& &y z* 8 5 =5 -=°§ s . =z 5 z 3 SBEl S«
RUN 4 ~ g5 & EZ|E & o g4 | § & 2
63,303 154 2341 25,1 13.0 48.8 2313 +.7 0 7.5 2309 +1.0
63.304 146 2335 | 24.7 +.7 70.2 2310 +1.0 0 70,4 2313 +4,5
63.305 .150 2332 | 24.8 -3,9 74.4 2294 | -10.2 0 75.8 2301 | -10.9
43,306 .149 2329 | 24.7 -3.9 74,5 2309 -6.7 0 75.0 2307 -8.8
Average . 150 2339 | 24.8 +0.5 72,0 2307 -3.6 73.2 2308 -3.6
= .004 22 0.1 8.5 2.5 7 5.3 2.6 é 8.1
QO 004 10 0.3 3.4 3.2 13 %.7 2.8 7 7.4
g RIGHT SIDE LEFT SIDE
TEST VEHICLE: #0563 3 18, |5.. P e 5.3
e — F83(wos|F0 8 A2 A5 72 o
Chevrolet Nova ) g,gm géq‘.’ 5% w x gﬂ ’.5-93 g:‘?:‘-\r‘
3-Speed Automatic RUN sV z"e(=2"¢ 27| 220 | =
L4 -250 CID
110 bhp ‘@ 3800 RPM 63.303 48.8 68.1 71.5 £8.4
3,304 0.2 9.3 69. 0.
[ES] SONDION: 14 :a 305 ;4 4 :s 1 75 : :7 :
Mic Distance ~ 50 faet ' ) ’ ) :
63,306 74.5 87.1 75.0 66.7
TEST DATE: 8/22/77
Averuge 72.0 48.2 73.1 68.1
4/ 2.5 1.1 2.7 2.3
3.2 1.1 3.2 1.4

Lo - B L N I VPRI  PRtilios A VP DU B - Pl =P S e T O 2 S T L et A



YLl I

- < 55 RIGHT SIDE LEFT SLDE
& & o= | 23 S| 53 |§ 3| 4 T 5% (2 % .
2 1 B2 188 |35 | 2R IR (D3R I8 [ 2T (2% |ind | g
RUNF 3 8 2y F|EE |2°8 |7 & |&a |2 4|2
64.303 g47 | 187 | 4845 | 18 | 724 | 3926 | 1.8 | 164 752 | 3926 { -18| o
64,304 43 | 185 | 4739 | 430 [ 732 | sers | w67 | 164 782 | 34 | wa | o
64.305 147 ) 187 | 4860 | 2.5 [ 728 | 3820 | .67 | -16.4| 75.2 | 399 | w25 o0
64.306 49 | 18.6 | 4883 | 2.5 | 72.3 | 3850 | ~6.0 | 16.4| 75.0 | 3912 | -3.2 | O
Averoge | 147 | 18.6 | 4832 | 40.3 | 72.7 | 3819 | 5.3 75.4 | 3920 | 1.1
/= |.0027" 0.1 51 2.8 0.5~ |08 3.5 0.8 9 4.2
004 | ~0.1 93 - 2.8 | 0.4 41 1.4 6.4 8 5.1
RIGHT SIDE LEFT SIDE
TEST VEHICLE: 7064 5, 8(5,__ |5_8 .8 |5 5. %
Datsun 620 Pickup -m; _; :;, E _; 8 -"’; .; :; :: ; ; ﬁx .; E b’; _3 ‘“;_
-opesa Manual runt ST |22 (22 2=% [$=2° |2=2
97 bhp @ 5600 RPM
64.303 | 72.4 | 7.6 | 7.5 74.9 | 752 | 72.4
TEST CONDITION: 1M 64,304 | 73.2 | 72,4 | 72.4 76.0 | 762 | 73.8
Mic Distance - 25 feet 64.305 | 72.8 | 71.8 | 7.3 75.0 | 752 | 72.5
TEST DATE: 8/22/77 64.306 | 723 | 71.4 | 7.7 75.0 | 75.0 | 71.5
Avermae | 72.7 | 71.8 | 71.5 75.3 | 75.4 | 73.6
4/ 0.6 ] 0.9 0.3 0.7 0.8 1.2
0.4 | 0.8 0.2 0.4 0.4 |




oLl

£ 5 RIGHT_SIDE LEFT_SIDE
| 3 1 N e e B R
=R 33 s | 83 {8 B . e | 3% |8 F| 4.
23 =3 éé <3 éE =3 FE541 £3 §B> z 3 g§§ <3
] 5 <L 4 =7 CR o Z 8 sz 5 o =2 o=
-] Q o2 25 'glﬁ ] = £ . = & L . I Eg . e O =B
<L | A | £ |5 3| 232 |83 5F g |23 (593 2
£1 78 e Al ES |28 AopEe |2
RUN# ™ ~
64.303 47 18.7 4845 ~1.8 66.6 3890 -2.5 425 70.1 3890 ~2.5 0
64.304 143 18,5 4739 3.1 68.2 3914 3.1 25 70.4 3905 +.7 0
64,305 147 18.7 4860 2.5 44,3 3820 4.7 125 70.3 3888 -3.2 0
64.306 149 | 18,6 | 4883 | -2.5 | ss.4 | 3024 | 2.5 0 70.4 | 3912 3.2 ¢
Average 147 18,6 4832 40,3 66,9 3887 2.2 70,3 3899 =1.8
+/~ 002 0.1 51 2.8 1.3 37 5.8 0.1 13 3.5
.004 | 0.1 93 2.8 0.6 67 4.6 0.2 1 1.4
. RIGHT SIDE LEFT SIDE
TEST VEHICLE: 7064 CE N N 5« [, |8, %
GBI RIT|REE ZoR |GSET|Hm0e
Datsun 620 Pickup 5o | 3251529 E5Q |[33o(5%Q
4-Speed Manyal runt |22 [ 220229 SEF [222 229
4-119 CID ‘
97 bhp & 5600 RPM 44,303 66.4 6.6 701 6%9.0
TEST CONDITION: 1M . 64,304 66.7 68.2 70.4 62,9
Mic Distance = 50 feet 64.305 6.2 66.3 70.3 68.9
64.304 66,4 46,4 70,4 8.7
TEST DATE: 8/22/77
Average &6.4 66,9 70,3 591
4= 0.3 1.8 0.1 0.8
0.2 0.6 : 0.2 0.4

) [E— [ R, . BN ¢ . N \ [T
v e R——— —d oSS t——— — [ - ] [ L2 S—— |




c : RIGHT SIDE LEFT SIDE
5.8 - c
5z . b z3 T |53 |& 3| . v |53 8 3|
2 | SR ES & | 5 123 |Fyd| 8y | (5 [23 |55 |43
Sa [ B | s 3% |22 |Zr |cSzwlef | 2w 3 8%
o~ = £ 53 <=.& 5 =] *%5 5 = .5
| 54 & |4 [$°8|= & |88 [£°3 |3
RUNF
65.303 J51 | 2113 | 25.7 +9.4 | 68.5 2056 4.5 -16.4] 69.9 2003 -5.3 0
65.304 A48 1 2996 | 25.4 +.5 | 67.8 2080 2.4 ~16.4] 69,1 2080 2.4 0
65.305 158 | 2174 | 26.1 -8.8 | 68.0 2072 | ~15.1 -16.4| 68.0 { 2083 -9.5 0
65,306 133 | 2035 | 24.7 7.3 | 6.7 2030 3.2 -16.4| 67.5 1971 3.8 0
Average 149 | 2105 | 25.5 +3.1 | 7.8 2060 -2.9 68.6 | 2034 2.2
/= ,00% 70 0.5 6.3 0.9 21 7.4 1.3 49 6.0
) 011 0 0.8 71.9 1.1 0 12.3 g 63 7.3
2 RIGHT SIDE LEFT SIDE
TEST VEHICLE: #0645 5 _ 9|5 5.9 5_8 |8 _ E.SE
Cadillac Seville ""—; o= L;.;j:: ":';‘t; < Sﬂ; ":';‘:_3 2%*{:
3-Speed Autematic ! 859 |8s0 8z0 B30 |BEx0 |[Ba22
Ve 250 CIb RUN S22~z =<7 =<7 |S = <z
180 bhp @ 4400 RPM
TEST CONDITION: 1A - 65.303 | 648.5 67.8 67.5 68.2 69.9 8.3
Mic Didtance - 25 fact 65.304 | 47.8 67.7 66.4 68.0 69.1 6.8
65.305 | 68.0 66.3 64.7 67.6 | ¢8.0 64.5
TEST DATE: 8/23/77 65.306 | 66.7 | 66.0 | 64.4 7.3 | 7.5 | 65.5
Average 67.8 67.0 65.8 67 .8 43,6 66.3
/- P.7 0.8 1.7 0.4 1.3 2.0
1.1 1.0 1.4 0.5 1.1 1.8

P S




B RIGHT SIDE LEFT SIDE
"E' % i W o g ° . S x 0 '-§- —
- = m 2. “ o = 7} .
3z sz | Bs | 85| (5| 22 |3ss|ds |5 |23 | 238 &,
B2 2% | x5 | 2% | ¢ 55 | 225 g2 | B 5o | 825y 2
$n | E5 | S8 | 22| 2% 2ElsvE|Es =% | 55 | =9 £
= - = = = =

RUN ¥ = 35 A B33 & & | B |5 g 2

65.303 151 213 | 25.7 9.4 61.8 1997 | -4.6 0 63.2 2073 19,4 425

65,304 148 2096 | 25.4 .5 6.3 2076 | .7 0 62.2 2064 +1.0 0

65.305 | .158 274 | 264 -8.8 61.7 2058 | -15.8 0 62.4 2079 -12.3

65.306 | .138 2035 | 24.7 .3 59,9 2035 | 4.0 0 61.4 1995 -8.8

Average | .149 2105 | 25.5 43,1 61.2 2042 | -4 4 62.3 2053 -2.7

v .009 70 0.6 6.3 0.6 a5 6,1 0.9 2 12.1
O on 70 0.8 f1.9 1.5 45 1.4 0.9 58 2.6
= RIGHT SIDE LEFT SIDE

TEST VEHICLE: #0865 5 .1 8 5. 5 |3 T .%

D ] _— — E - - 3 B -— e U = E o .B
Cadillac Seville % ;f 2‘-93": “g%’&.’ "’:.;f a o3 §§3
3-Speed Automatic RUN ¥ 2Ei¢| 2324 259 (850 (=2~"

V8 - 350 CID
180 bhp @ 4400 RPM
65,303 61.8 | 61.8 63,1 63.2

TEST CONDITION: 1A 65,304 61.3 | 0.3 62.2 | 62.2
Mic Distance - 50 feet 65.305 617 | s0.2 @.4 | s0.0

TEST DATE: 8/23/77 45.306 59.9 | 59.8 61.4 60,7

Avemge 61.2 60.5 82,3 61.5
/- 0.6 1.3 0.8 1.7
1.3 0.7 0.9 1.5
SR ! N W Ly WSO S OTANT B Bt

f—



i

— ] _ T - T T s N o N T
= - RIGHT tIDE LEFT SIDE
g 2 ; T E < ':(3 "'9' hr X o c o g
=19 2. 52 =5 B g @ s 9] a ] 50 L2 g
523 B 132 IS8 | 53 | 33 |5E3(<3 |48 |23 (558 &
Tzg | x3Z | B8 |5 2P| £ | =28 et |2 Eg fazm | =
ugn- :gm Dk - =] DE_g _:-ug - s = 5 _,_:3% E.E
< X 5 A 24 1g 0V 2 &8 (874
RUNZ = °
66.30% .148 1935 16.3 +2.4 75.4 1899 -1.1 -16.4 77.5 1897 -1.1 -16.4
66,310 159 1957 16.5 +2.4 67.3 1934 0.3 -16.4 67.0 1851 6.7 -16.4
46,31 148 1602 16.0 +2.4 47.0 1902 +2.4 0 66.7 1857 -1.8 -16.4
46,312 145 1902 16.1 +4,5 73.6 1831 -3.,2 ~16.4 75.2 18%7 3.1 =16.4
Average 150 1924 16.2 +2.9 70.8 1892 -0.4 71.6 1876 -1.6
+/- 009 33 0.3 1.6 4.6 43 2.8 5.9 23 4.7
D 004 22 0.2 0.5 3.8 61 .8 4.9 25 5.1
S RIGHT SIDE LEFT SIDE
TEST VEHICLE: #066 5.8 1% 5§ s 5. s %5
Chevrolet K-5 Bl 7ex|nsd (=i =53 (72 (%8s
evrolet R~ dlazer %= ¢ | x== W oo 8 x .U W oem = w2,
3-Speed Automatic rund |22 |2E° 2 =2 2= 2 |2=° | 222
VB - 400 CID
175 bhp @ 3600 RPM 66,309 75.4 73.9 | 74.2 77.5 74.7 74.9
66,310 67.3 66,3 65.4 67.0 66,9 66.1
TEST CONDITION: 1A 66.311 66.8 47.0 &4.9 &6.7 &6, 4 66.3
Mic Distance ~ 25 feat 66,312 73.6 73,2 72.9 75.2 73.5 73.4
TEST DATE: 8/25/77
Average 70.8 701 69.4 71.6 70,4 70,2
- 4.6 3.8 4.8 5.9 4.3 4.7
4.0 3.8 3.5 4.9 4.0 4,]

vammr e v 4 1 REates L anal Cackbar Piia Fa Vabdela Precmamens
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V1D

_ RIGHT SIDE LEFT SIDE '
(= cc
8eofF| 54 22 3 |53 | & 3| 4 s | x5 | & 3 .
Tss| =5 | s | 3% B l2E | B8 &3 . |23 2.3 §-
O':g &ﬁh - & 8 o] do---‘ o?ﬂ .LEI' o ~4 h.—l og: E”
=& &= L ox 2 =72 o =z o i oo ez -
t<E| x5 | 235 [z S |s5 |[:23E| 3 2 2 N -
3 25 | FE |3 188 (2% 2 3 [E3 | §°3 =7
RUNY 2 >5 = $
66.309 148 1935 | 16.3 2.4 68.7 1915 |+.0 25 69.7 1873 -3.2 +25
66.310 .159 1957 | 16.5 12,4 61.5 1919 | -0.4 0 61.3 1947 #.7 0
66.311 .148 1902 | 16.0 12,4 61.5 1882 | 43.1 61.1 1868 1.1 25
66.312 146 1902 | 16.1 +4,5 67.6 1890 | +3.8 68.4 1850 +.8 0
Average 150 1924 | 16.2 2,9 64.8 1902 | .9 65,1 1895 40.3
o= | .00 33 o3 1.6 3.9~ | 18 1.9 4.6 53 3.5 /
004} ~"22 0.2 0.5 3.3 20 2.3 20 27 2.5 ;
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #066 5|8, |5 _ - . |5 5 .
A m53 |ty |58
Chevrolet K-5 Blazer . 5En|EsS (520 2wm 522 | 58w
3-Speed Automatic RUN? 2= 2= S2q9 [2%° |23%¢
VB-400 CID -
175 bhp ‘@ 35600 RPM 66.307 68.6 |68.7 69.3 | 9.7
TEST CONDITION: 1A 66.310 61.5 |60.6 61.3 61.1
Mic Distonce = 50 fast 66.31 61.5 [60.3 60.8 61.1
66.312 67.6 | 66.7 68.4 | 67.5
TEST DATE: 8/25/77
Average 64.8 64.1 65,0 64.9
/- 3.8 4.6 4.3 4.8
3.3 3.8 4.2 3.8




e

1

iAo L A e

e B — T - ol e — T
= c c RIGHT SIDE LEFT SIDE
8 o :T'.a': .6 — < .9 9 — 2 — - — c
=90 2E )52 o vl g% § ¥4} a 5 t® |& T "
=23 | §& |5 &3 2| 25 lzs8 8y | 5 |25 |33 85
- == = o X ey gx o -n 0205 e o 5 & -
SE8 ) 3E |82 |ET | 2T | 35 |SEE|ge TR 2T |53 | e
g2 | 27 |7 |ES g | BE [£°&|= 3 | E3 |s%3|&°
. - > 35 > >
RUINP <
66.316 J21 | 1926 | 27.9 | 40,3 | 73.8 | 24.8 |-3.2 | -16.4 | 73.9 | 24.8 | <53 | +16.4
66.317 120 | 1929 | 28.1 6.7 | 68.] 25,0 | -7.4 | -16.4 | 68.7 | 24,6 [-12.3 ~16,4
66.318 Mt 1914 | 28.0 | -1.8 {753 | 25,0 |-3.2 ~16.4 | 76.5 | 25,0 | ~3.9 | -16.4
66.319 Mé j1919 | 27,6 | #w8.8 | 73.2 24,4 | -4.6 | =164 | 727 | 24.4 [ -7.4 | -16.4
Average 7 g2 | 27,9 ] -1, 72.6 | 248 |-4.6 73.0 247 | 7.2
o= {.004 7 0.2_~"4.9 2.2 (0.2 1.4 3.5 0.3 ~"|3.3 /
D .004 8 0.3 5.6 450 ~"0.4 2.5 4.3 0.3 5.1
N RIGHT SIDE LEFT SIDE
TE ST VEHICLE; #0¢6 5. 8|s5__ |5_% s % 5. |53
T e oSS 1525 moe |28 [mTS
Chevrolet K-5 Blazer g T ed T e : % é'-! el D
3-Speed Automatic ¥ EERlEze {822 52 |82 (252
VB~400 CID RUN 1270 1= = =25 1= =22
175 bhp @ 3600 RPM
66.316 73.8 | 72.4 |72.4 73.6 [ 73.9 | 73.9
TEST CONDITION: 2 66,317 68.1 67.2 |65.3 68.7 |67.3 | é5.8
Mic Distance - 25 feet 46.318 75.3 730 |72.8 76,5 | 74.2 | 74,4
TEST DATE: 8/25/77 66,319 73.2 71.3  [71.4 72.7 | 72,1 | 72.4
Average | 72.6 | 71.0 |70.5 729 171.9 | 71.6
e 2.7 2.1,77 (2.3 3.6 7 [2.3 2.3
4.5 3.8 5.2 4.2 4.6 5.8




=D

N c RIGHT SIDE LEFT SIDE
[y c
(o] o E - .9 9 - ® g — . - — = —
Serl s | o155 | vlET (£3 s oz |3z | £.9 4
583 82 | B2 |S8E | x8 |28 [5xd| 23 |53 |23 | 533 23
ST El % gx v =2 | Sq TET| LT | = T -
i 82 |93 s |25 [ 2s58| £ S |<¢ 2585 2=
SX | =@ v =5 2 a. o 78 = g "B =7
run? | TF 2 S 5 O & &R <
66.316 a21 1926 27.9 40,3 67 .4 24,9 -1.8 0 8.3 23.3 | 24,9 | +25
66.317 120 {1929 28.1 6.7 62.3 25,0 7.4 0 62.5 25.0 | -8.8 0
66.318 M 194 28.0 -1.8 68.2 25.0 -3.2 | +25 69.1 23,9 | -9.3 0
66.319 RET I R LT 27.6 +3.8 66.5 24.9 2.4 | +25 46.8 24,6 | -3.9 +25
Averase 217 92 27.9 1.1 66.1 25.0 2.5 66.7 24,2 {-11.7
e 004 7 0.2 4.9 2.1 0 4.9 2.4 0.8 7.8 /
7006 8 0.3 5.6 3.8 0.1 4.9 4,2 0.9 132 !
RIGHT SIDE LEFT SIDE
TEST VEHICLE: foss Sogls. 5, o 5w |B 5 _
— - g iy —_— —_ e — E
Chevrolet K-5 Blazer !-: g ﬁ o 8 D; ; ‘;ﬂ o ,; i" " ; R ‘; .0 f
3-Speed Automatic RUN s =q SE° 239 g2q |2Z20 £=¢
V8-400 CID -
175 bhp @ 3600 RPM
66,314 67.4 67.0 67.6 | 68.3
TEST CONOIION: 2 66,317 6.3 | 60.4 2.5 | 61.3
Mic Distance = 50 feet 66.318 67.6 | 8.2 69.1 | 69.0
TEST DATE: 8/25/77 66,319 6.2 | 6.5 66.7 | 66.8
Average 45.9 5.5 6b.5 66,4
+/-' / yz;? / 2-6 2- /
3.6 5,1 4.0 5.1




P & o

< 5 RIGHT SIDE LEFT SIDE
=z c - — — [
T T = - Z 5 © i L2 vy o o 59 2 T .
T2 123 | B2 (S8 | g8 (2d gud|dy | g8 |23 |5p8 &3
IR B | 28 (8 | 2R | 2T (%Rl | 2RSS IS%r |
';"';“E g |88 |8°&8) =27 g |28 |§°3 |E7
RUN# °
67.303 as7 {2500 | 26.9 | -4 69.3| 2287 | 8.8 | -16.4 | 690 | 2300 | ~6.7 | -16.4
67.304 150 [250 | 27.5 | 13.8 70.9 | 2200 | <144 | <164 | 7006 | 2160 | -16.5] -16.4
67.305 54 | 2468 | 26.8 | 4.7 71510 294 (=165 | <1604 | 703 | 2196 | -20.0| -16.4
67.306 58 | 2465 | 26.6 | 4.0 70.3| 2197 | <158 | -16.4 | 710 | 2202 | -19.3 ] -16.4
Avernge 55 | 2400 | 27.0 | 0.5 70.5 | 2220 | -13.9 70.3 | 2217 | ~15.6
- |-003 30 0.5 3.3 1.0 o8 5.1 0.7 ] 83 8.9
.005 | 26 0.4 50 A2 2% 2.6 1.2 48| 4.4
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #0647 5_8|5,, 185_38 5.8 |5, 5.8
Oldsmabile Delta 88 Fo=lTod Tiw Cow [To8 "Qg":
3-Speed Automatic ¥ gE2|8=%0 2z 2EL (820 (822
V6 - 231 CID RUN s=T1= =7 =<7 i= = =
105 bhp @ 3400 RPM 67.303 9.3 67.3 | 65.8 69.1 67.1 84.7
TEST CONDITION: 1A 67.304 70,9 | 69.1 | 66,4 706 | 69.4 | 6.4
Mic Distance - 25 feet 67.305 715 | 69.4 | 66.0 70.3 | 69.5 | 66.0
IEST DATE: 8/25/77 67.306 70.3 | 68.1 | 66.3 71.0 | 68.3 | 65.9
Averge | 70.5 | 68.5 | 66.] 70.3 | 8.6 | 5.8
4/ 1.0 0.9 0.3 0.7 0.9 0.6
1.2 1.2 |03 1.2 1.5 -1

bt T




-2

RIGHT

=44
Q
m
-
m
n
-
7]
<
m

.. 5.8
- 9z o o gh= = x = § = . = x= {§ = .
= = Q a3 u ] 3 v - u ) o & -
-& |8 | 5= |£3 3| 23 [5x3] &3 5| 23 5.2 | &3
u= & o 5 oY g = - g g . g~ e g 24 .2
0 o % 2 o 2 =3 =D ! “Z o £ Opg |&Z-g o=
<N |2 | R (2B S| 25 {<55| g S| g5 255 | £
= 3 & | E& |2°4 & | EE |2°3
RUNY
67.303 2157 | 2509 26,9 | -4.6 | 62,9 | 2300 | -6.0 0 63.1 | 2326 | -5.3 0
67.304 150 | 2520 27,5 | 43.8 | 63.7 | 2212 | -1d.0 0 65.2 | 2169 | «16.5 0
67.305 154 | 2468 2.8 | .7 | 63.3 | 2306 | -0.4 0 63.2 | 2190 | -15.8 0
67.306 A58 | 2465 2.6 | #.0 | 6.7 | 2275 | -7.4 0 63.3 | 2225 | 150 0
Average | 155 | 2491 2720 | 0.5 | &35 | 2273 | 6.7 63.7 | 2228 | -13.2
- |.003 30 0.5 3.3 0.5 33 6.3 1.5 99 7.9 ~
005 | 26 0.4 5.1 0.5 61 5.3 0.6 9 3.3 |
RIGHT SIDE LEET SIDE
TEST VEHICLE: #057 s . 1% 5 - N E 5, -
B R — =g —_ e - 8 — - = P
Oldsmabile Delta 88 N A ot [Ted [T
3-Speed Automatic iZd |25 |22 8Ec 8320 |5
Vé - 231 CID RUNF |3 = 1= = =<0 |= =~
105 bhp @ 3400 RPM
IEST CONDITION: 14 67.303 62.9 | 60.0 63.1 60.8
Mie Dlstance — 50 feel 67.304 63,7 | 6.7 65.2 | 62.3
JEST DATE: 8/25/77 67.305 63.3 | 60.9 63.2 | 61.6
— 67.306 62.7 | 40.5 63.3 | 611
Average 63.2_ | €0.8 63.7 | 61,5
4/ 0.5 0.9 1.5 0.8
0.5 | ~0.8 0.6 0.7




-y e

- RIGHT SIDE TEFT SIDE
= 2 2.8 = 5 =
S% =% | = %5 3BT {8 vl 4 3 5% (2 2 4
Sy |33 | BE [ 2% | 3|33 (35385 |8 |23 |33 84
83 5 5 o 2 B g i Y o= 27 T “2zm g
g0 =0 =" 272 51 =5 S e 5 < E 5 = g =53 = 2
| 8 |78 5 & |B& [8°8 % 3 |88 |g°&| =
RUN = S >3 > v
68.304 949 | 235 | 3469 |38 [ 73.0 | 2038 | +3.8 0 737 | 2876 | 2.5 |-16.4
68.305 J46 | 234 | 3454 | w0 | 72.9 | 2873 | 2.5 | jes | 7.3 | 2875 | 1.8 |-16.4
68 .306 52 | 233 | 3479 | 3.2 | 730 | 2895 | 5.3 | _1e.a | 73.4 | 2945 | 3.2 |-16.4
68.307 51 | 23.3 | 3502 {03 |73.4 | 2088 | -3.9 | —16e | 73.4 | 2929 | -0.4 |-16.4
Averace | 149 | 234 13476 | 40,5 | 730 | 2899 | 1.9 725 | oopa | 1.0
/e 1,003 0.1 26 3.3 0.3 |35 5.7 0.2 39 1.5
003 0.1 2 3.7 0.2 "% 3,4 0.2 a1 1.3
RIGHT SIDE LEFT SIDE
TEST VEHICLE: f068 5. 815 |5 8 A I -
VW Bos Can (258 |Tos ”,Z?_::. Ted ",Z_é:.
4-Speed Manual Y 8x2 (220 | BE0 S22 [22° |2=22
_ L4-102.2CID RUNF 1270 1= =" =70 *
- 67 bhp @ 4200 RPM 68.304 72.0 | 73.0 | 70.9 73,7 | 73 | 70.7
TEST CONDITION: 1M 48.305 72,9 | 72.4 | 70.6 73.3 | 72.6 | 70.5
Mic Distance - 25 feet 68.306 730 | 720 | 69.4 7.4 | 721 | 69.0
TEST DATE; 8/26/77 68.307 73.4 | 724 | 707 74 | 727 | 70.
Averoge 73.1 72.5 70.4 73.5 72.6 70.1
v 0.3 _7]0.5 0.5 0.2 0.5 0.6
0.2 0.4 .0 0.2 0.5 1.1

o b g e 2




c S RIGHT SIDE LEFT_SIDE
3 p3 2= I e - — e _
¢ | 5% <. | 5% ¢t 83 (8 ¥ . E] 5¢ 18 T oa
3| ¥ | B8 |59 | x| T3 |3E3 f3 | 53 |22 |35E) <3
52 ) g2 x5 |22 | T 2 |53l os: | cn | 2T |%%n) s
< .a =2 =< z 2 =3 £ 83 £ E 3 2 c 83 5=
RUNA R R =5 S I e 4 ES |24
68.304 149 | 23.5 | 3469 | 43,8 | 66.9 2938 | 43.8 0 66.8 | 2938 { .81 o
68 305 d46 | 23.4 | 3454 | +.0 66.9 | 2943 1.0 0 66.5 | 2825 | 7.4 o
68.306 152 | 23,3 | 3479 | -3.2 [ 67.0 | 2885 | -6.0 0 67.5 | 2895 | 53| o
68 307 a5 | 233 | 350 0.3 | 6.7 2929 | 0.4 0 6.3 | 2820 | 95| o
Average | 149 | 23.4 | 3474 0.5 66,9 | 2924 | -0,3 6.8 | 2870 | -4.5
/- 003101 26 3.3 0.1 19 4.] 0.7 ] 68 8.3
) 7003 |_~0. 52 7 0.2| 39 7 0.5 %0 5.0
5 RIGHT_SIDE LEFT_SIDE
TEST VEHICLE: 7048 IR 5, |5._{5.%
VW Bus agd‘:’ 7"33 o e Eg,g ESE 1713‘2
4-Speed Manual p éiﬁl EEE-; éé@ éﬁumf gﬁ_o §§$
14 - 102.2 CID RUN
67 bhp @ 4200 RPM
TEST CONDITION: 1m° 68.304 66,9 | 65.9 66.8 | 65.5
Mic Distance = 50 feet 68.305 66.9 | 66.0 66,5 | 64,8
TEST DATE: 8/26/77 68.306 67.0 65.4 67.5 | 64.2
— 68.307 6.7 | 65.5 66.3 | 64.6
Average 66,9 65.7 66.8 &64.8
/e 0.1 0.3 0.7 0.7
0.2| 5.3 0.5 0.6
- /" = S _— e L e bl I o




el — T T . A
- ” RIGHT SIDE LEFT SIDE
b} = 8 6
RUN S < T AR IS F & 1EX |2 4| =
69.303 | 149 | 20.3 | 2673 3.8 | 747 | e | w7 0 74.2 | 2218 a7 | o
69.304 | 126 | 20.2 | 2634 3.1 | 740 | 262 | -46 | -16.4 | 742 | 2027 A7 1 o
69.305 | .54 | 20,2 | 2748 6.0 | 752 | 2145 | ~13.0 | <164 | 73.3 | 2238 6.0 | o0
69.306 | 160 | 202 | 2754 5.3 | 746 | 2127 | w154 | 16,4 | 73.0 | 2206 7.4 | o0
Average | 147 | 20.2 | 2700 1.0 | 747 | 2162 | 7.7 737 | 2222 2.4
4 0137 0.1 48 4.8 0.5 54 9.4 0.5 16 4.1 /
> - 21 | ~"0.0 46- 5.0 0.6 |35 7.7 0.7 16 5.0
3 RIGHT SIDE LEFT SIDE
TEST VEHICLE: #0649 —?’sg 5. 5,3 *a_sg 5. EEE
U e R NI e Tow |Tef |Taow
e Mol qont |22 |85e | Exg f5¢ |Bz0 |B5g
L& -~ 300 CID
122 bhp P 3200 RPM 69.303 | 74.4 | 747 | 73.s 71,9 | 74.2 73.2
69,304 | 740 | 73.6 | 73.4 72.0 | 74.2 72.6
TEST CONDITION: 1M 69,305 | 752 | 740 | 7221 73.0 | 73.3 72.7
Mic Distance - 25 feet 69.306 | 74.6 | 73.9 | 7.0 72.6 | 73.0 72.9
TEST DATE: 8/29/77
Average | 74.6 | 74, 1 72.8 72.4 | 73.7 72.9
e 0.6 0.6 0.7 0.6 ~|0.5 _~]0.3
0.5 05| 0.8 0.5 0.7 |L~0.3




[N e ]

c § RIGHT SIDE LEFT SIDE
z = 2= — A - | g
s | 32 = 52 g1 Bs 18 3 . T FY |2 % g
23| 93| S| 5S | 3| Z8 |53 €3 | 53 |22 |383| <3
B 0 5 £ L =} L= 2 2 T a = -
§2 | B2 55|28 | F5| % (LS| £ | TR | =5 |55 s
< 2] =7 | 55 213 |§°8) £° =8 | s =7
RUN# R R - e v Ea s A g9 |2 4
69.303 149 | 20.3 2673 3.8 67.8 2232 | 3.1 0 66.7 | 2133 -5.3 0
69.304 126 | 20,2 2634 3.1 68.1 2155 | -3.9 0 67.7 | 2227 +].7 0
69.305 154 | 20,2 2748 -6.0 68.6 2146 | ~12,3 0 67.6 | 2238 ~6.0 0
69.306 160 | 20,2 2754 -5.3 68.3 2147 | -11.6 0 67.5 | 2218 -6.0 0
Average 147 | 20.2 2700 -1.0 48.2 2170 5.1 67.4 | 2204 -3.8
i/ 013 0.1 48 V 0.4 62 9.2 0.3 34 5.5
.021 0 66 5.0 0.4 24 6.2 0.7 71 2.2
RIGHT SIDE LEET SIDE
TEST VEHICLE: #0469 5 .| % — 5 . 5. 5.
a‘f;ﬁ m"g‘tg #8528 mgjé =53 mgj_i
Ford Pick~Up F~100 % .2 A % 2w | x U n % .2 n x e | .2,
3-Speed Manual RUNS £EQ | 22 |22 2= 220 (2=¢
L6 - 300 CID -
122 bhp @ 3200 RPM 69.303 67.8 | 67.7 66.7 | 66.9
69,304 68.1 67.0 67.7 66.7
TEST CONDITION: 1M 69.305 8.6 | 68.0 67.6 | 67.2
Mic Distance - 50 feel 69.306 68.3 7.5 67.5 67 .2
TEST DATE: 8/29/77 Averame B2 | &.6 57.4 | 67.0
i/ 0.4 0.4 0.3 0.2
0.4 0.4 0.7 0.3

— - —— ———— — —

e - s T e . . sy i ¥ ey fo G .



]
]

ST

T T T o - e DR
& £ c RIGHT SIDE LEFT SIDE
geZ | =+« < |22 - | x= | = = c
= c £ 5= R o g ¢ S @ - e x5 g B 2
585 | £2 | 5B ;23 LA | 23 | z38| 8y |5 |23 |38 &3
T2 | x5 |88 |33 | 2| Sr €% se |f% | B2 <z s
oa @ = 5 3 .5 2| =& .- 2 e
85| 27 3 | B3 |£°8]3 3 |23 [£%3] %2
RUNF 2 ° ”
70.303 .150 1599 10.6 +1.3 67.2 1554 -4.4 =-16.4 64.7 1597 -0.4 =16.4
70.304 145 1610 1.0 +5.2 68.7 1500 -8.1 -16.4 67.5 1609 +4.5 +16.4
70.305 146 1505 10.8 +1.7 68.1 1591 _ +2.4 ~16.4 65.8 1591 2.4 +é,4
70.306 144 1648 11.3 3.1 68.7 1548 -8.1 -16.4 66.0 1646 42.4 +16.4
Average 147 1616 10,9 2.6 68.2 1548 =-4,6 66,0 1611 +2.2
+/= .003 33 0.4 2.6 0.5 43 6.9 1.5 35 2.3
0 .002 17 0.3 2.3 1.0 48 3.6 1.3 20 2.6
E RIGHT SIDE LEFT SIDE
TEST VEHICLE: 4070 5.8 [50s |50 5 3|55, |5,3
Ao B oo |P o Gog |B 5 |P 0
Ford Box Van PR N R I ORI T
3-Speed Automatic RUNH Ea = :IE § z° En = 2 Su 2 "?' § =© Eo 2 g
V8 - 460 CID
245 bhp @ 4200 RPM 70,303 &7.2 &7.0 65.4 &4.7 &4.7 64.6
70,304 68.7 48,3 67.5 65.7 646.2 &7.5
TEST CONDITION: 1A 70.305 68.1 67.7 65.9 65.7 65,7 65.8
Mic Distance =~ 25 feet 70.306 68.7 67.5 66.0 65.4 65.6 66.0
TEST DATE: 8/29/77
Average 68.2 67 .6 66.2 65.4 65,6 45,0
+/- 0.5 0.7 1.3 0.3 0.6 1.5
1.0 0.6 5.3 0.7 0.9 1.4




. . RIGHT SIDE LEFT SIDE
S 0Z| = 8.2 - | = g — g _
S N o= - o i o [ , - ~ o
- £ . 5 ‘55 5 g g =, s . o 3] 2 of
583 g2 Sz |&¢E 2 [ 28 558 =5 | x8 |38 | 553 &3
—_o 2 e - a oy v =T S &S U« pg %0 8% - .2
82& 5= ﬁ-n .- S = 5 _:'-n-:"s' E.E c c v 5 Lo
2E g =7 2 | 5é S 1EZ |8°8 3 |23 $°8 -
RUN 2 > 3% & =
70,303 .150 1599 10.6 | +0.3 62.1 1554 | ~4.6 0 59.4 | 1575 +3.8 0
70.304 145 1610 1.0 | 45.2 63.4 1552 | 47.3 125 62,2 | 1602 +5,9 +25
70.305 N 4é 1605 10.8 | +1.7 62.6 1508 | -9.5 0 61.7 | 1540 -2.5 +25
70.306 146 1648 1.3 | 8.1 3.1 1545 | -8.8 0 60.5 | 1565 -6,0 125
Avergae | 147 1614 10.9_ | +2.6 2.8 1540 1.-3.8 61.0 | 1576 40,3
1 e .003 33 0.4 2.6 0.6 14 . 1.2 27 5.6
o 002|117 0.3 2.3 0.7 a2 5.7 1.6 16 5.3
a RIGHT SIDE LEFT_SIDE
TEST VEHICLE: #070 B |3 CI T, o+ |B B -
I — Zow| ST [5 3 558 |z8% |®08
[ » ITEN ‘: u I-E ": v LE ": u g ‘: u le
Ford Box Van Xzwn = =@ 2 g g
3-Speed Automatic RUNY | Z2SEEC | 239 229 |£2° [2=¢
V8 - 460 CID
245 bhp @ 4200 RPM :
70.303 62,1 |61.3 59.4 59.3
TEST CONDITION: 1A 70.304 63.3 | 63.4 80.2 62.2
Mic Distance « 50 fest 70.305 62.6 81.6 5%9.5 61.7
70,306 631 |e2.2 59.3 60.5
TEST DATE: - 8/29/77
Average 62.8 |62 59 .6 60.9
v / 0.5 V / / 06 1.3 /
0.7 0.8 0.3 1.6




- RIGHT SIDE LEFT_SJDE
<] —_ - =4 - —_ o~ c -_
o ey o' o oW G o R <] .
w T == g - I 0] 2 o R
sE| SE| S| B | (&) 23| Bsd fg | (% (3% |Frif 84
EE R x5 | ©0 £ a2 == 4% | 2 g |=Zp | g2
a| 28 38|25 2 BB LIE £5 | 2T | 2T |L3R £
< o = £ 5 S| &&| §°&/ = & 2R |2 8| =
# o W > s > 9
70.308 127 [2172 | 28.2 | -0.4 | 75.9 | 240 | -10.2] -16.4 | 73,5 | 25.0 | -0.4 |-1s.4
70.309 a24 | 20177 ! 283 | 04 | 750 | 247 5.3 ~16.4 | 72.8 | 24.8 | 1.8 |-16.4
70.310 133 | 2% | 28.5 | -3.2 | 75.9 | 247 7.4 <164 | 2.2 | 247 | 6.7 1164
70.311 A3 | 2188 | 2801 | 2.4 | 749 | 24.4 6.0 ~16.4 | 722 | 249 | 2.4 |-16.4
70.312 127 [ 2194 | 2804 |-t | 757 | 24. 80| -16.4 | 725 | 2500 [ -1.8 |-16.4
Average | 129 | 2184 | 28.3 [ -0 | 755 | 245 | -7.4 72.6 | 249 1 -1.7
+/=  |.004 10 0.2 3.1 0.4 0.2 2.1 0.9 0.1 4.1
o 7005 | 12 0.2 2.5 | 0.6 4 2.8 0.4 0. 5.0
¥ 7esT VEHICLE. #070 RIGHT SIDE LEFT SIDE
Ford Box V. I E‘sg E‘aﬁ ‘5'3; S5
(=1} X yYan = ‘U" bt -7 % = (>4 ._m_ — = o s o
3-Speed Autematic x .2 : mg = 'i', g 22 : 5 EE : 3 ;%'J o| B2
VB-440 CID Runt (225 | 22°) 2=2 £=71= =" 7
245 bhp @ 4200 RPM ,
70.308 759 | 74.6 | 72.0 73.5 | 72.2 | 70.9
TEST CONDITION: 2 70.309 750 | 740 | 71.8 728 | 721 | 7.0
iic Distencn = 25 foct 70,310 75.9 | 74.2 | 71.3 722 |72 | 705
70.311 749 | 74.8 | 72.5 72,2 |78 | 7.3
TEST DATE: 8/29/77 70312 | 757 | 743 | 719 2.5 | 720 | 70.4
Average 75.5 74.4 71.9 72.6 72.0 70.8
v~ .4 0.4 0.6 0.9 0.2 0.5
0.6 0.3 0.6 0.4 0.2 0.4

ser s b s i e




0

c RIGHT SIDE LEFT SIDF
3 = =~ | 3 e < | 83 |§.% < Es 1§ =
-~ 5 = o £ w o a = “w © = -
35 | 28 |25 | s ) T 5EE) Bg ) . )23 [5s8 ) Ly
<8 O - T o | T |%ie] o= | 2w 27 [=2w | ;2
= e lﬁ = gj 2 =z ¢35 ,é':..‘-: g 8 =1 =05 3 'E"' E
RUIN® >3 Al &k |2 4 A S
70,308 27 2172 | 28.2 -0.4 68.8 | 24.9 0,3 0 66.8 24,5 | 6.7 0
70.309 124 2177 | 28.3 -0.4 68.5 | 24.9 -0.4 0 65.8 24,9 | -3.2 +25
70.310 .133 2190 | 28.5 -3.2 69.6 | 24.7 6.7 0 65.8 24,6 | -8.1 0
70.21 132 2188 | 28.1 2.4 68.6 | 24.8 -1.1 0 66.3 24,9 | 42.4 +25
70.312 127 2194 | 28.4 -1.8 8.8 | 24.7 7.4 0 66.1 24,7 | -7.4 0
Average | 129 2184 | 28.3 -0.7 68,9 | 24.8 ~3.} 66.2 24.7 | -4.6
o .004 10 0.2 3.1 0.7 0.1 3.4 0.6 0.2 7.0
.005 12 0.2 .5 0.4 0.1 4.3 0.4 0.2 3.5
RIGHT SIDE LEET SIDE
TEST VEHICLE: 1070 R B o .55, | 8sg
w82 538 |wt3 e |mSE|m e
Ford Box Van xdw | x 2= | < H 0 x2n (x2S | 529
3-Speed Automatic RUNY g = ‘? § e "gg = ¥ Eu = i ED ze = ¥
V8-460 CID
245 bhp @ 4200 RPM 70.308 8.8 67.5 66.8 | 66.0
TEST CONDITION: 2 70.309 68,5 7.8 65.7 | 65.8
Mic Distance -~ 50 feet 70.310 69.6 67.7 65.8 | 65,
70.31 68.6 67.3 66.1 | 66.3
TEST DATE: 8/2%/77 70.312 68.8 67.1 66.1 | 65.4
Average 48,9 67.5 &6.1 | 65.7
- 0.7 0.3 0.7 0.6
0.4 0.4 0.4 0.3
— e R S &




J
i

1 - T [
£ 5 RIGHT SIDE LEFT SIDE
gt ed — — [ — — — = —
T = - T =2 =5 Y 33 ._9_ v a @ 5o -g ) K
k= 23 &3 £ | «§ |28 | 538|483 x& 123 |5x3 |83
e E -3 .;‘:‘_U 20-:: 0 oS g ,__;uiu zo-a 0o az g -
AT S B S - S |25 |ss55|2¢ S 15 |55 | £
3 8 &8 (3°&]*2 & [ER [8°83 |2
RUNF
71.304 .148 - - 15.0 78.2. - +4.0 0 80.8 - +5.0 0
71.305 146 | 3680 4300 2.0 77.4 4170 | .5 0 80.6 | 3680 2.0 0
71.306 46 | 3660 4300 -1.0 76.8 4120 | -5.0 0 78.4 [ 4140 -1.0 0
71.308 1446 | 3680 4300 4.0 77.4 4190 | 4.0 0 80.4 | 4190 +4.0 0
Average 146 | 3673 4300 2.5 77.5 NN ER 80.1 [ 4010 4.5
v ,002 7 0 3. 0.7 30 2.9 0.7 180 2.5
3 0 13 0 - 2.5 0.7 40 5.1 1.7 330 3.5
! TEST VEHICLE; Yo7 RIGHT SIDE LEFT SIDE
Porsche 9115 55583 [582 8L 1m0ty |mS2
5-Speed Manual 2z .8 5%; ’5%@' ] 5%; 55w
H&-144 CID RUNY el P =<7 =<7 = =<7
157 bhp @ 5800 RPM
TEST CONDITION: 1M 71.304 78.2 f0.8
Mic Distonece - 25 feet 71.305 7.4 80.6
. 71.306 76.8 78.4
TEST DATE: 9/1/77 71.308 77 4 80.4
Avemge 77.5 80,1
/- 0.7 0.7
0.7 1.7




RIGHT SIDE LZFT SIDE
c § &
.g. ‘E — o — S — « = X "o '-?- -—
- E e 4] - = [ a 2 [« I a L -
I = = > - X > L= x :: -
HEA R AR I L M R R L R
O oy p 3 g .6 i =732 u—g e 2] 8 = g c v =2 v o
) < ™ ] = 25 3 =3 |52z = ] 53 =93 g .=
RUN # ™ G oar A &2 4 4 A = s A
> 0 =
71.304 .148 - - +5.0 - 5.0 0 73.8 - +5.0 0.
71.305 146 | 3680 4300 2.0 3980 | -11.0 0 74,6 | 4150 +1.5 0
71.306 46 | 3660 4300 | -1.0 4160 -1.0 0 74.0 | 4160 1.0 0
71.308 146 | 3680 4300 +4.0 4180 +4.0 0 74,2 | 4160 43.0 0
Average 145 | 3673 4300 42.5 4107 0.7 740 | 4157 2,1
/= 002 7 0 2.5 73 5.7 0.4 3 2.9
0 0 13 0 3.5 127 10.3 0.4 7 3,)
! RIGHT SIDE LEFT SIDE
TEST VEHICLE: #071 S L §_wl% S.%

- FEB| 55w 2 G8O|nE5|2om
Porsche 9115 £ 0nl FE& | xS ERIREEAEEL
5-Speed Manual RUN # 23q 22| 2 229|250 =
Hé-164 CID

TEST CONDITION: M. 71.305 71.6 74.6
Mlc Distance = 50 feet 71.306 71.8 74.0
71.308 7.5 74.2
TEST DATE: 9/1/77
Average 71.8 74.2
- 0.5 0.4
0,3 0.4




1

I

oy - - ” - L - - T .
& == RIGHT SIDE LEFT SIDE
S°Z | v% | .« |22 s | 53 |5 3| . A T
- - B < ] K 5 w 3] — -
53 E€ |38 €5 | 48| 23 2531y |5 |23 (5538 | 83
=2 2% | &S |3 2T | 2B [ 22| de |2 En (=29 | g=
SE5 | 89 e 3| B3 |<%3|5° |75 |E3 |g%3|%°
) < [+] g - e g w 4 = a4 g A
RUIN? = °
72.303 149 2940 21.7 +1.5 . 701 2940 +.5 0 73.1 2880 +2.0 0
72.305 134 2900 21.6 +.0 70.9 2900 +.0 0 72.4 2800 +5.0 0
72,306 .148 2920 21.6 -1.0 69.6 2910 o] 0 72.8 2910 0 0
72.307 147 2930 21.8 +.0 70.5 2920 0] 0 73.4 2910 +3.0 0
Average | 144 | 2923 21.7 0.6 | 703 | 2918 | 0.6 72.9 | 2875 | 2.5
tf .00 V7 0.1 0.2 0.6 22 0.9 0.5 35 2.5
X Kol 23 0.1 1.6 0.7 18 0.6 0. 75 2,5
S RIGHT SIDE LEFT SIDE
TEST VEHICLE: #072 5.3 |5 5 _ @ = % |3 5_®
——— Ss2|f8ss |25 S.& (255 |age
Pontiac Venlum T(Uv G es '-”xu*r WSV ‘-;:u& l.ﬂx""q-
n n z o | XE Z o % .2 5 = = 4
3-Speed Automatic RUN 2:3 = "'?' § =° § 2 "3 EU = :? Eu =° 20 = g
L4 - 151 CID
88 bhp ‘@ 4400 RPM 72.303 701 73.1
72,305 70.9 72 .4
TEST CONDITION: 1A 72.306 69.6 72.8
Mic Distance - 25 feet 72,307 70.5 73.4
TEST DATE: .8/31/77.
Avermge 70.3 72.9
+fm 0.6 0.5
0.7 0.5
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8 o4 5+ 22 T 5% 1§ B 4 < = §
Lo - .S ‘-E v 2 e -, ""_ [13 L) = g -
583 28 B2 |8E | 53 |23 |Fs3| S5 |x3 |23 | 558 £5
—_—a | & & R =7 g o &= o= = - a %l -2
Szl 32| &8 |Ez E | z¢ T 5| = T 22 - T
$E5 25 | F= |52 5 |EZ |2°3| = i |83 | £°4 =°
RUNY < S5 - = =
72.303 149 2940 21.7 +1.5 64.5 | 2880 -5.0 0 6.5 2940 +1.5 0
72.305 134 2900 21.6 +1.0 64.0 | 2850 7.0 0 66.0 2820 | ~10.0 0
72.306 .148 2920 21.6 ~1.0 64.5 | 2920 -1.0 0 66.6 2920 1.0 0
72.307 147 2930 21.8 +1.,0 64.8 | 2800 |-15.0 0 67.0 2920 2.0 0
Averaoe | 144 2923 21.7 +0.6 64.5 | 2843 -6.9 65.5 2900 -1.8
v ,005 17 0.1 0.9 0.3 57 5.9 0.5 40 3.8
700! 23 0.] 1.6 0.5 %3 8.1 .5 80 .2
RIGHT SIDE LEFT SIDE
TEST VEHICLE: #072 T, |5, 5 . 5 . |5 5 .
mle|ToE mES 558 [55% [=83
Pontiac Ventura Eawn|ic% | 28mn % 2in [ x.2< x .2 n
3-Speed Automatic RUNA = = i = ze g 3 & g = q ig 2o Eo = &
L4 - 151 CID -
83 bhp ‘@ 4400 RPM 72 303 44,5 5.5
TEST CONDITION: 1A 72 .305 64.0 66.0
Mic Distance = 50 feet 72.308 64.5 66.6
TEST DATE: 8/31/77 72.307 64.8 67.0
Average 4.5 5.5
o= 0.3 0.5 /
0.5 0.5
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= =z 8¢ - z
2 | 5% 2 | 3% T ET 18 3¢ T O ET |2 T .
23 |93 | Ee |25 | (2|28 (558 |L23 | <8 |28 |Fx3| &y
3:8 gr.g E 5 ‘—LJU =B o - aZ . o= EO'D =1 Q:E"g U-»H
g | Fr | 2T | £3 5155 255 |s5° S 1s5 255 2=
) ) < 2 E 2 o v] 2 &= B @ 8 =
RUN# R R S5 = > v R
73.303 159 17.7 | 3800 2.0 74.4 | 3080 -2.0 0 75.6 3080 2.0 0
73.305 156 17.8 | 3560 +9.0 73.0 | 23080 9.0 0 75.9 3080 2.0 0
73.306 .150 17.8 | 3740 19.5 73.2 | 2870 +.0 0 76.6 2860 0 0
73.307 | .154 17.8 | 3950 +4,0 74.0 | 2950 -1.0 0 76.7 | 2950 -1.0 0
Avermge | 155 17.8 | 3763 +5.1 73.7 | 2995 +.8 76.2 2993 +1.,5
/= .004 0 187 4.4 0.7 85 7.2 0.5 87 7.5
K .005| ~7 0.1 | ~7203 7.1 0.7 125 3.8 0.6 | ~133 3.5
5 RIGHT SIDE LEFT SIDE
TEST VEHICLE: 073 5,8 |5 5 3 5,8 |5 5.8
e Zev|Zo8 7By S K Ll
Pontiac Sunbird N I T x 2 KE g |2 x .2 3
5-Speed Manual RUN? 227 §EO =325 EE'T EEO 332'-7
L4 - 151 CID
88 bhp @ 4400 RPM
73.303 74.4 75.6
TEST CONDITION: 1M 73.305 73.0 75.9
Mic Distance ~ 25 feet 73.306 73.2 76.6
73.307 74.0 76.7
TEST DATE: 9/2/77 :
Averuce 73.7 76.2
+/~ 0.7 0.5
0.7 0.6
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c§ RIGHT SIDE LEFT SIDE
= = Rl - -
= &= G B N - 6 . > X3 § 3 .
— -— - Q= = “ o = A
=3 53| Ea |59 x 3 23 T3] By | s3 | T8 (55| &3
&3 s <= | T £ 0 o £ . & =1 tm | =y o
o a8 g .8 =5 = s c s = 5 g - € 25 e g = 5
RE- S B - e 31 E3 |$°8]| &° 3 [ £3 [5°3| 2
RUINF R R - ° ke = -
73.303 159 17.7 3800 -2.,0 68.5 2%00 -9.0 ] 69.2 2880 -2.5 0
73.305 JA56 17.8 3560 9.0 65,0 3080 2.0 0 69.0 3080 9.0 0
73.306 150 7.8 3740 9.5 65.4 3080 9.5 0 68,6 3080 4.5 0
73,307 154 17.8 3950 +4,0 67.8 3080 +4.0 0 67.9 2820 -8.0 0
Average .135 17.8 3763 +5,1 66.9 3035 +3.4 68.7 2965 0.3
o/ .004 0 187 4.4 1.6 45 6.1 0.5 L 9.2 /
.005 0.1 203 7.1 1.5 135 12.4 0.8 145 9.8
: RIGHT SIDE LEET SIDE
TEST VEHICLE: #073 T, | 5. |5« T« |5, _|B_%
COCR B o 88 1RS9
Pontiac Sunbird Xown | X xdn Xz X | B
5.Speed Manual Runi | S29 | £ |22 22F |2=°|2=9
L4 - 151 CID -
88 bhp @ 4400 RPM 23.303 48.5 9.2
TEST CONDITION: 1M 73.305 66.0 6%.0
Mic Distance - 50 feet 73.306 é5.4 68.4
TEST DATE: 9/2/77 73.307 67.8 67.%
Average 66.9 68.7
+/_ . Taé 0.5
1.5 0.8
s B L " ! ol : _— e




