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SOUND LEVELS FOR
MOTORCYCLES - SAE J33la

SAE Recommended Practice

Report of Yehicle Sound Level Committee and Motorcycle Committee

Approved May 1975.

1. SCOPE - This SAE Recommended Prac-
tice establishes the test procedure,
environment, and instrumentation for
determining sound Tevels typical of normal
motarcycle operation,

2. INSTRUMENTATION
2.1 The following instrumentation
shall be used, where applicable;

2.1.1 A sound level meter which meets
Type 1 or S1A the requirements of American
National Standard Specification for Sound
Level Meters, S51.4-1971. As an alterna-
tive to making direct measurements using
a sound level meter, a micraophone or sound
level meter may be used with a magnetic
tape recorder and/or a graphic level
recorder or indication instrument provided
that the system meets the requirements of
SAE Recommended Practice, Qualifying a
Sound Data Acquisition System - J184.

2.1.2 An acoustic calibrator with an
gﬁfisacy of + 0.5 dB (see paragraph

2.1.3 A calibrated engine speed tacho-
meter having the following character-
istics:

(a)
than 1%.

{b) Transient response: Response
to a step input will be such that within
10 engine revolutions the indicated rpm
will be within 2% of the actual rpm.

2.1.4 A speedometer with steady-state
accuracy of at least +10%.

2.1.5 An anemometer with steady-state
accuracy of at least +10% at 19 km/h
(12 mph}.

2.1.6 An acceptable wind screen may be
used with the microphone. To be accept-
able, the screen must mot affect the
microphone response more than +1 dB for
frequencfes of 20-4000 Hz or +1-1/2 dB
for frequencies of 4000-10,000 Hz,

Steady-state accuracy of better

© 3. TEST SITE

3.1 The test site shall be a flat
open space free of large sound-reflecting
surfaces {other than the ground), such
as Rarked vehicles, signboards, buildings
or hillsides., located within 30m (100
ft) radius of the microphone location and
the following points on the vehicle path:

~A3-

(a} The microphone point

{b) A point 15m (50 ft} before
the micropone point.

{c) A point 15m (50 ft) beyond
the microphone point.

3.2  The measurement area within the
test site shall meet the following require-
ments and be laid out as described:

3.2.1 The surface of the ground within
at least the triangular area formed by
the microphone location and the points 50
ft. (15.2m) prior to and 50 ft (15.2m)
beyond the microphone point shall be dry
concrete or asphalt, free from snow, soil
or other extransous material.

3.2.2 The vehicle path shall be of
relatively smooth, dry concrete or asphalt,
free of extroneous materials such as
gravel, and of sufficient length for
safe acceleration, deceleration and stop-
ping of the vehicle,

3.2.3 The microphone shall be located
15m (50 ft) from the centeriine of the
vehicle path and 1.2m (4 ft} above the
ground plane,

3.2.4 The following points shall
be established on the vehicle path:

{a} Microphone point-a point on
the centerline of the wvehicle path where
a normal through the microphone location
intersects the vehicle path,

{b) £nd pofnt-a point on the vehicle
path 30m (100 ft} beyond the micraphone
point.

(c) Acceleration point-a point on
the vehicle path.7.5m {25 ft) prior to the
microphone point.

3.2.5 The test area layout in Fig.
1 shows a directional approach from left
to right with one microphone location,
for purposes of clarity. Sound level
measurements are to be made on both sides
of the vehicle; therefore, it will be
necessary to establish either a second
microphone point on the opposite side of
the vehicle path with a corresponding clear
area or end points and acceleration points
for approaches from both directions.

4. TEST WEIGHT

4.1 At the start of the test series
the vehicle shall be filted with fuel
and lubricant to not less than 75% of
capacity.



4,2 The combined weight of the test
rider and test equipment used on the
vehicle shall be not more than 79 kg
{175 1b) nor less than 75 kg (165 1b).
Weights shall be placed on the vehicle

saddle behind tha driver to compensate for
any difference between the actual driver/
equipment load and the required 75 kg (165

16} minimum.
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5. PROCEDURE

5.1 The vehicle shall use second gear
lunless during the test under acceleration
the engine speed at maximum rated net
horsepower 1s reached before the vehicle
reaches a point 7.5m (25 ft) beyond the
microphone point, in which case the
vehicle shall be tested in third gear,

5.2 For the test under acceleration,
the vehicle shall proceed along the
vehicle path at a constant approach speed
which shall correspond to efther an engine
speed of 60% of the engine speed at
maximum rated net horsepower or a vehicle
+ speed of 48 km/h (30 mph), whichever
is siower. When the front of the vehicle
reaches the acceleration point, rapidly
and fully open the throttle and accelerate
until the front of the vehicle is 30
m- {100 ft) beyond the microphone point,
or until the engine speed at maxinmum
rated house power is reached, at which

100" rediua
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point the throttle shall be closed. Wheel
s11p which effects the maximum sound
level shall be avoided,

5.3 When excessive or unusyal noise
is noted during deceleration, the following
test shall be performed with sufficient
runs to establish maximum scund level under
deceleration:

5.3.1 For the test under deceleration,
the vehicle shall proceed along the
vehicle path at an engine speed at maximum
rated net horsepower in the gear selected
for the test under acceleration. At the end
point, the throttle shall be rapidly and
fully closed, and the vehicle allowed to
decelerate to an engine speed of one-half
of the rpm at maximum rated net horsepawer.

5.4 Sufficient preliminary rums to
familiarize the driver and to establish
the engine operating conditions shall
be made before measurements begin. The
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engine temperature shall be within the
normal operating range prior to each

run.
6. MEASUREMENTS

6.1 The sound level meter shall
be set for fast response and for the
A-weighting network.

6.2 The meter shall be observed while
the vehicle is accelerating or deceler-
ating. Record the highest sound level
obtained for the rum, ignoring unrelated
peaks due to extraneous ambient noises.
ATl values shall be recorded.

6.3 At least six measurements shall be
made for each side of the vehicle. Suffi-
cient measurements shall be made until at
Teast four readings from each side are with
2 dB of each other. The highest and the
lowest readings shall be discarded; the
sound level for each side shall be the
avarage of the four, which are within 2 dB
of each other. The sound level reported
shall be for that side of the vehicle
having the highest sound level,

6.4 The ambient sound Tevel (includ-
ing wind effects) at the test site due
to sources other than the vehicle being
measured shall be at Teast 10 dB lower
than the sound level produced by the
vehicTe under tast.

6.5 MWind speed at the test site
during tests shall be less than 19 km/h

(12 mph). , .

7. GENERAL COMMENTS
7.1  Technically competent personnel
should select equipment and the tests
should be conducted only by trained and
expertenced persons familiar with the
current techniques of sound measurement.
8. REFERENCES
Suggested reference material is as follows:
8,1 ANSI Sl.1 -~ 1960, Acoustical
Terminology.
8.2 ANSI S1.2 -~ 1962, Physical Measure-
ment of Sound.

Copright Society of Autemotive Engineers,
Inc. 1975

A1l rights reserved-

SAE Technical Board Rules and Reguiations
All technical reports, including stand-
ards approved and practices reconmenged,
are advisory only. Their use by anyone
engaged in industry or trade is entirely
voluntary. There 1s no agreement to
adhere to any SAE Standard or SAE Recom
mended Practice, and no commitment to
conform to or be guided by an technical
report,
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7.2 While making sound level measure-
ments, not more than one person other than
the rider and the ebserver reading Lhe
meter shall be within 15m (50 ft) of the
vehicle or microphone, and that person
shall be directly behind the observer
reading the meter, on a line through the
microphone and the observer.

7.3 The test rider should be fully
conversant with and qualified to ride the
machine under test and ba familiar with
the test procedure.

7.4 Proper use of all test instrue
mentation {5 essentfal to obtain valid
measurements, Operating manuals or
other literature furnished by the instru-
ment manufacturer should be referred to
for both recommended operation of the
instrument and precautions to be observed.
Specific items to be considered are:

7.4.1 The type of microphane, its
directional response characteristics,
and its orientation relative to the
ground plane and source of noise.

7.4.2 The effects of ambient weather
conditions on the parformance of all
instruments (for example, temperature,
hum{'dity and barometric pressure),

7.4,3 Proper signal levels, terminating
impedances, and cable lengths on multi-
instrument measurement systems,

7.4.4 Proper acoustical calibration
procedure to include the influence of
extension cables, etc. Field calibration
shall be made immediately before and
after each test sequence. [Internal
calibration means is acceptable for field
use, provided that external calibration
is accomplished immediately before or
after field use.

8,3 ANSI S51.4 - 1971, Specification
for Sound Level Meters,

8.4 ABSU 51.13 « 1971, Method of
Measurement of Sound Pressure Levels,

8.5 SAE J47, Maximum, Sound Level
Potential for Motorcycles.

In formulating and pproving technical
reports, the Technical Board, its Councils
and committees will not investigate or
Consfder patents which may apply to the
subject matter, Prospective users of the
report are responsible for protecting
themselves agafnst 1{ability for infringe-

ment of patents,
Printed in U.5.A.
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3.5.2

3.5.3
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NEW VEHICLE TEST PRCCEDURE

Vehicle Sound Level, The sound levels for new motol

vehicles shall be determined by tests performed
according to procedures established for each
particular class of vehicle,

Definitions., For the purpose of these procedures,
the following terms have the meanings indicated:

a, First Gear, '"First gear" means the highest
humerical gear ratio of the transmission,
commonly referred to as low gear.

b. Maximum RPM, "Maximum rpm" means the maximum
governed engine speed, or if ungoverned, the
rpm at maximum engine horsepower as determined
by the engine manufacturer in accordance with
the procedures in SAE J245, April 1971.

¢, Microphone Point. ‘''Microphone point" means the
unmarked location on the center of the lane of
travel that is closest to the microphone,

d, Vehicle Reference Point, "Vehicle reference
point’™ means thHe location on the vehicle used to
determine when the vehicle is at any of the
points on the vehicle path. The primary vehicle
reference point is the front of the vehicle,

For vehicles with a gross vehicle rating of
6,000 1bs. or more where the distance from the
front of the vehicle to the exhaust outlet
exceeds 16 ft,, the secondary vehicle reference
point is the exhaust outlet.

Cperation. New motor vehicles shall be tested both
wEtE and without auxiliary equipment that may be in
use while the vehicle is in operation on the highway.
Auxiliary equipment includes but is not limited to .
cement mixers, refrigeration units, air conditioners,
and garbage compactors., The following general
procedures shall apply to all classes of vehicles:

a, Preliminary Runs. Sufficient preliminary runs
shall be made to enable the test driver to
become familiar with the operation of the
vehicle and to stabillize engine operating
conditions. :

~A7- HPH 83.3
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Test Runs., At least four test runs shall be
made for each side of the vehicle. When the
exhaust outlet is more than 16 ft. from the
front of the vehicle, at least two runs shall
be made for each side of the vehicle using both
the primary and secondary reference points. At
least two additional runs shall be made from
the reference point that gives the highest
readings.

Reported Noise Level. The reported sound level
for each side of the vehicle shall be the
average of the two highest readings on that
side which are within 2 dB{(A) of each other,
The sound level reported for the vehicle shall
be the sound level of the loudest side.

Visual Readings. When sound level instruments
have been turned on and-calibrated, the graphic
level recorder shall be put in operation.
Visual readings shall be taken from the sound
level meter during preliminary tést rups and
recorded. The readings from the sound level
meter shall be compared with those of the
recorder and there shall be no more than %0.5
dB(A) variation between the readings. When the
variation is greater, the equipment shall be
checked and recalibrated., If the wvariation
still exists, the test shall be conducted using
only direct readings from the sound level meter.
This procedure does not apply to the General
Radio Type 1523-PlA sound measuring set because
the recorder is the meter.

Light Trucks, Truck Tractors, Buses and Passenger
ars. Trucks, LIUCK tractors and buses Wwith &
manufacturer's gross vehicle weight rating of less
than 6,000 1bs.,, and passenger cars shall be tested

as

a,

follows

Yehicle Path, The test area shall include a
Vehicle path of sufficient length for safe
acceleration, deceleration, and stopping of
the vehicle.

Test Area Layout, The fcllowing points and

Zones shown 1n rigure 3-2, where only one
directional approach is illustrated for pur-
poses of clarity, shall be established on the
vehicle path so that measurements can be made
on both sides of the vehiele:

=A8-
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(1) Microphone point

(2) Acceleration point - a location 25 ft,
before the microphone point

{3) End point -~ a location 100 ft. beyond the
microphone point

{4) End zone - the last 75-ft, distance between
the microphone point and the end zone,

—

ECL 1)
BN

Yabicle

100¢ Msdius X 108° Radies

\, Nisrophene \ /
. 4 = Microphant pasat
B iccelaratien polnt

106" Radius € = Eas point
b s End mome

l

Fig. 3-2. Test Area Layout ,
for Light Trucks, Buses, and Passenger Cars

¢, Test Procedures, Vehicles shall be tested
according to the following procedures:

(1) Gear Selection. Motor vehicles equipped
with three«speed manual transmissions and
with automatic transmissions shall he
operated in the first gear. Vehicles

-Ag- HPH 83.3
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(2)

(3

4)

equipped with manual transmissions of four
or more speeds shall be operated in first
gear and in second gear, Vehicles which
reach maximum rpm at less than 30 mph or
before reaching the end zone shall be
operated in the next higher gear, Auxil-
iary step-up ratios (overdrive) shall not
be engaged on vehicles so equipped,

Acceleration. The vehicle shall proceed
along the vehicle path at a constant speed
of 30 mph in the selected gear for at
least 50 ft. before reaching the accelera-
tion point, When the vehicle reference
point reaches the acceleration point, the
throttle shall be rapidly and fully opened.
The throttle shall be held open until the
vehicle reference point reaches the end
point or until maximum rpm is reached
within the end zone, At maximum rpm, the
throttle shall be closed sufficiently to
keep the engine just under maximum rpm
until the end point, at which time the
throttle shall be closed,

Deceleration., Tests during deceleration
Shall be conducted when deceleration noise
appears excessive, The vehicle shall
proceed along the vehicle path at maximum
rpm in the same gear selected for the tests
during acceleration, When the reference
point on the vehicle reaches the accelera-
tion point, the throttle shall be rapidly
closed and the vehicle allowed to deceler-
ate to less than 1/2 of maximum rpm,.

Eggine Temperature. The engine temperature
shall be within normal operating range
throughout each test run, The engine shall
be idled in neutral for at least one minute
between runs.

Heavy Trucks, Truck Tractors, and Buses. Vehicles

with a manufacturer's gross vehicle weight rating
of 6,000 1lbs. or more shall be tested as follows:

Vehicle Path, The test area shall include
a vehicle path of sufficient length for safe

~A10-
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acceleration, deceleration, and stopping of the
vehicle,

b. Test Area Layout. The following points and
zones shown in Figure 3-3, where only one
directional approach is illustrated for purposes
of clarity, shall be established on the vehicle
path so that measurements can be made on both
sides of the vehicle:

(1) Microphone point

(2) Acceleration point - a location 50 ft.
before the microphone point

{(3) End point - a2 locatiocn 50 ft. beyond the
microphone point

(4) End zone - the last 40-ft., distance
between the microphone point and the end
point.

& « Nlcrophost myLpL
B = Acculeratiion point
C = fad point
b » Lad Eeps

Fig. 3-3. Test Area Layout
for Heavy Trucks and Buses

-Al1- HPH 83.3
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¢. Test Procedures., VYehicles shall be tested
according to the following procedures:

(1) Gear Selection. A gear shall be selected
which will result in the vehicle beginning
at an approach rpm of no more than 2/3
maximum rpm at the acceleration point and
reaching maximum rpm within the end zone
without exceeding 35 mph.

(a) When maximum rpm is attained before
reaching the end zone, the next
higher gear shall be selected, up to
the gear where maximum rpm produces
over 35 mph.

(b) When maximum rpm still occurs hefore
reaching the end zone, the approach
rpm shall be decreased in 100 rpm
increments until maximum rpm is
attained within the end zone,

{¢c) When maximum rpm is not attained
until beyond the end zone, the next
lower gear shall be selected until
maximum rpm is attained within the
end zone,

{d) ¥hen the lowest gear still results in
reaching maximum rpm heyond the end
zone, the approach rpm shall be
inereased in 100 rpm increments above
2/3 maximum rpm until the maximum rpm
is reached within the end zone,

(2) Acceleration. The vehicle shall proceed
along the vehicle path maintaining the
approach engine rpm in the selected pgear
for at least 50 ft. before reaching the
acceleration point. When the reference
point on the vehicle reaches the accelera-
tion point, the throttle shall be rapidly
and fully opened and held open until maxi-
mum rpm is attained within the end zone,
at which point the throttle shall be closed.

HPH 83.3 -A12~
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(3) Deceleration, Tests during deceleratiaon
shall be conducted when deceleration noise
appears excessive, The vehicle shall
proceed along the vehicle path at maximum
rpm in the same gear selected for the
tests during acceleration. When the
reference point on the vehicle reaches the
microphone point, the throttle shall be
rapldly closed and the vehicle allowed to
decelerate to less than 1/2 maximum rpm.
Vehicles equipped with exhaust brakes siall
also be tested with the brake full on
immediately following closing of the

throttle,
3.5.6 Motorcycles, Motorcycles shall be tested as follows:
a. Vehicle Path. The test area shall include a
vehicle path of sufficient length for safe
acceleration, deceleration, and stopping of the
vehicle,
b. Test Area Layout, The following points and

zones shown in Figure 3-4, where only one
directional approach 1is illustrated for purposes
of clarity, shall be established on the vehicle
path so that measurements can be made on both
sides of the vehicle:

(1) Microphone point

(2) Acceleration point - a location 25 ft,
before the microphone point

{3) End point - a location 100 ft. beyond the
microphone point

(4) End zone -~ the last 75-ft, distance between
the microphone peoint and the end point,

-A13- HPH 83.3
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Fig. 3-4. Test Area Layout for Motorcycles

A = Nicropsons poipl
B = Accalaration point
C = Ina point

D = Eng sune

¢. , Test Procedures, Vehicles shall be tested
according to the following procedures:

(1) Gear Selection. Motorcycles shall be
operated in second gear. Vehicles which
reach maximum rpm at less than 30 mph or
before a point 25 ft. beyond the micro-~
phone point shall be operated in the next
higher gear.

(2) Acceleration. The vehicle shall proceed
@long the vehicle path at a constant
approach apeed which corresponds either to
an engine speed of 60 percent of maximum
rpm or to 30 mph, whichever is lower.

When the reference point on the vehicle

HPH 83.3 -Al4-




reaches the acceleration point, the
throttle shall be rapidly and fully opened
and held open until the vehicle reference
point reaches the end point, or until the
maximum rpm is reached within the end zone,
at which point the throttle shall be
closed, Wheel slip shall be avoided,

When this procedure results in a dangerous
operating condition, the next higher gear
shall be selected for the test,

(3) Deceleration. Tests during deceleration
shall be conducted when deceleration noise
appears excessive, The vehicle shall
proceed along the vehicle path at maximum
rpm in the same gear selected for the tests
during acceleration, When the reference
point on the vehicle reaches the accelera-
tion point, the throttle shall be rapidly
closed and the vehicle shall be allowed to
decelerate to less than 1/2 of maximum rpm.

(4) Engine Temperature, The engine temperature
shall be within normal operating range
hefore each test run.

(5) Test Weight. The total weight of test
driver and test equipment shall be 165 1bs.
For small drivers, additional weights
shall be used to bring the total to

165 1bs.
3.5.7 Snowmobiles, Snowmobiles shall be tested as
ollows:

a, Vehicle Path. The test area shall include a
vehicle path of sufficient length for safe
acceleration, deceleration, and stopping of the
vehicle,

b, Test Area Layout. The following points and

zones shown .in rigure 3-5, where only one
directional appreoach is illustrated for the
purposes of clarity, shall be established on
the vehicle path so that measurements can be
made on both sides of the vehicle:

-A15- HPH 83.3



(1) Microphone point

(2) End point - a location 50 ft, bheyond the
microphone point

{3) Acceleration point.~ a location on the
vehicle path established as follows:
Position the vehicle headed away from the
microphone point with the vehicle
reference point at 25 ft. from the micro-
phone point. From a standing start with
transmission in low gear, rapidly apply
wide-open throttle, accelerating until
maximum rpm is attained, The location on
the vehicle path where maximum rpm was
attained is the acceleration point for
tests run in the opposite direction

(4) Maximum rpm zone.

100" Madlua 1007 Jadiuy

i

U'I ll 'y

l\
i

/\ Nicrophope

!
190 Mdlue l
|
I

A = Microphone polnt

B = Ac¢celeérstion palas
£ = Xna paiat

b= Magimum FpR EOBS

Fig. 3-5, Test Area Layout for Snowmobiles
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Test Procedures, From a stapding start, with

transmission in low gear and the vehicle
reference. point positioned at the acceleration
point, the throttle shall be rapidly and fully
opened and held through the maximum rpm Zone
until the reference point on the vehicle
reaches the end peint after which the throttle
shall be closed. .

-Al7- HPH 83.3
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SOUND LEVEL FOR PASSENGER CARS
AND LIGHT TRUCKS
SAE STANDARD J986a
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$0UMD LEVEL FOY FASSEHCER CANS
MD LIGHT TRUCKS « $AE J9us

AL Standard

Négort of Venictle fioile Lowiitee 4ppraved Jaly 17uF and T45C revised by Yehicle
Sound Level Comties July 1563 Editaryy) change Septeceer 1970

1. Scope-This SAE Standird e1tablishes
the sizirua sound level for patitnder ciry
and Fighp Truchy and daierioft the Lese
procedure, envizomwab, Jad Iastryntntatien
for determinend tHIt seund Jesel,

2. Sound Leved timet.Tne 1duad level
produged by 3 new prsseager car or 1iang
truck of BU0J gew or less gMal1 mot eaceed
an A=weighted sound lewel of H& cd at 30
ft vhen acatured In dccordince with Lhe
r;f“u" descriped hergin (3en pifdgraph
12}

3y InserorentagioneThe following fnigeu-
suntation shall be vied ror the meaturenent

3.1 A sound Tevel meter which meets
the requiresents of bath [nteraitisnal
Electro-tecanical Comigssion (IEC) Publie
¢atfan 119, Precivion Sound Level Heters,
and Americen Nationd) Staadard {ANS) 51.4.
1981, General Purpose Sound Level Heters,

3.0.0 Ar an alternative to Macing Slrect
Besuresenks using 4 sound level reter,
3 sicrophone or sound Lavel Aeter iy be
ied with & magretic tapw recarder emdfor 4
griphic level recorder or (RJICILING meter,
';n;:glng the 1ysten meals thé Fiquiredents
@

.

1,2 A sound lavel celibrator (164 pari=
gragh 5.3.4),

3 A calibrated angine sperd Rechomtar.

34 An dnerometer.

4. Procedurs

4, suiteble tast aite Iy a flae
apen space frea of large raflecting ture
fices, Juch 43 parced wvehicles, sigrtoaras,
Wildings, ar Millsi¢es, located within 100
ft of sither the venlcle or tha micropnone,
4.1.1 Ouring Che rotsurement. the surtdce
&f the qround withie the measulcrant Jres
sheéll be free fron pawdery 3now,-lang
griss, loose s0i1, ar aynes.

.i.z Becayse byitingers oy have dn
sppreciabte fafluence an seter relaonse whea
they are In che victaity of the vehicle or
thE micrpphone, Aot Eark thia One person
Sther than Lhe observer reading Lhy rater
shall be within 3¢ ft of the venicle or
Wlcrophone, and that pergen snall be dirgets
17 behbnd the abterver reading LA Meldr, cn
4 Vipe through the microphons and Lhe
@strrer.

41,3 The artient sound Tavel {inchyd
tag wind effecki} due To tourcen gther thin
Lhe venicle Bxing pedsyred thall be it
Teast 10 a3 Yower thin the laval af the
tested vahicle.

1.4  The path of vehicle trivel amlT
de relatively smonth, dry concrets or
Mphait, Tree ol estraneoys materlils sych
13 grivel.

4,@ Yenlcle Dperaticn

4:2.0  Fram 4 appraach 1peed of 10
mph, wide-gaen Chrottle shall e anty-
Sl1shed when the Front of Che venmicle
rFeiches & Virw 25 P befard 2 Mfe inrough
the alcrophone norral Lo the wehicle gatn,
U1a the Jowest tréntmiasion grelf oe ranm
such that tné fraai of thae vengle «iil
hire fheched ©F passed 3 line 0% fL Deyomu
the Aicroonose line oRen mas1v syEed
4ngine speed” 1% redched. The Chrat-
the snall ehen Be clised engugn ta Jrgeest
a5CeEiive enqloe I0cwd dnd tre test cane
tinged uneil he vemicle reqchay & Jing 12§
Ft beyont the st&raphane lirg,

.22 Waeel alfp wnigh 3ffedl the
masteum goy4nd Tdvel mast 2e avq12ed,

4.2.]  The engire tevaratore smafl o¢
witnin the normgl Cderating range threugse
Buk each pon, A L mirule gualinag ord 2ermdd
with enging 4t 1210 in seutral V4 reduirad
bagtecen runi,

4.1 Keasurenanty
4,31 The microphone shall be Tocated
0 ft from che centerling of the semicle
me &t & helght of 4 ft above Lhe Sroynd
dline,
€.),2  The meter thall te et for fust
reapanie and the A-weighting nelwors.
4.0, Tne seter thsll oe odiurved while
the ventcle Us actelerating.  The dsplics
dbls reading shadl be the nighest saund
lavel 1ndicated caring the run, 157Qrieg
unreliced peeks cue to esirarelus JTONeAL
palses. At least four mpasurerant shall ke
Mde for each 41d¢ of the vemicie or for
only the side producing the higher Sound
Teve! {f that {3 odvicus from initial
rusts ANl values snall de recordea.
&.3.4  Yhe gound tevel for eaen giée of
the vehicie sn4]) b Lhe dveraqe of tha twd
highest readings whith erm witnin 2 cB of
edch ather, The tound leve] reporced shall
be thit of the laydest side cf he vehicle,
5, General CogTenty
8.1 [t 1s strenyly recortended thit
techalcal trainagd personnal talact Che
equipment ind Th4t the tests be canduciel
only bs qualified pertons CTritned in the
current  Lathnlgues &f dound reguretent,
2 A2 aB allewance far (me i3
leve) Vimit 15 arcassary 10 provice for
variatlons 1n test $1le, vanicle cperatica,
tenpariturs gridients, wins velocity
gradients, Test equlipmdnt, drd tnnarént
ditrargnces in nonimally ideatical vem)-

5,0 Proper wiise af atl core destrue
reatation 13 esganifal to odtira walia

i1y ar other
tura furnrined Dy tne Ingtrurent
fanufacturdr should be reférrdd £ far
remvended axerdtion af (R InLIrurets A%
precietiony T3 be bterved. $jecific BREY
Lo 5 ctntrdered art:

5.0 Tae tpav of mlcrachons . (68
directignd) responst charscternscics, and
its orientation relative to the ground
plane amd yourcs of naise.

0.2 IThe effecty of andient meither
conditions an the perforaince of a1l
fnatrumenty {for exarole, cerperiturs,
Musldity, and baromglric previurel,

5,103 Proper sl Tavels, terminate
Mr tnpadances, 400 caple leagtnd an
suitiinstrungnt Avisurement systefs.

$.2,4  Froger ¢cdustical calibration
precedurs, to ingluce tae tafluence of
etensfon cables, etc,  Field falipration
a1} be made irmedritely before ard afCar
®ach Leil sequeace.  [atermal calioratlon
atany |5 dcceatyote far Field uie, ;pro-
wided thit externdl calibraiton 1y atgone
plished temadiately before ar ofter field
(1L

$.4  Kegwurements shall be sude-only
¥han wind velocity 12 halow {2 man.

$.4 Venlcles used for testy st not
be optrated in a nRaner 1ugh that Ethe
Iredk-In prazedurs sgecified by the samfice
turer 13 violates,

G Referances == Suggested refirgnce
mteridl (4 s follows:

8.1 ANSE S1.1 = 1968, Acouatical
Ternlnolony.

8.2 AIS] 51,4 » 1761, General Purposs
Jound Level Keters,

.3 A5 81,2 - 1962, Phystcal Messures
eent of Sourd,

6.4 Internacfonal Electrotechnical
Comlatton Puhllearton 177, Precigion Sound
Leval Heters favailacie from 845810,

Azsleabicn for £22185 OF Inets dacu=
bt fnould be Jadrested L3 ine Amartesm
Astigrsl Standards Ingiisute, Ing,, 1832
droadhdy, Mea Yore, Now York 30304,

.

‘Spud At which sdaisum horsesower 43 reted or gavirned speed,
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MAXIMUM SOUND LEVEL
POTENTIAL FOR MOTORCYCLES -
SAE J47

SAE Recommended Practice

Report of Vehicle Sound Level Comittee and
Motorcycle Committee approved May 1975,

1. SCOPE

This SAE Recommended Practice establish-
es the test procedure, environment and
instrumentation for determining maximum
sound level potential for motorcycles.

2. TNSTRUMENTATION

2.1 The following instrumentation shall
be used, where applicable:

2.1.1 A sound level meter which meets
the Type 1 or SIA requirements of American
National Standard Specification for Sound
Level Meters, 51.4-1971, As an alternative
to making direct measurements using a
sound tlevel meter, a microphone or sound
level meter may be used with a magnetic
tape recorder and/or a graphic level re-
corder or indicating instrument provided
that the system meets the requirements
of SAE Recommended Practice, Qualifying a
Sound Nata Acquisition System ~J184,

2.1.2  An acoustic calibrator with an
accuracy of +0.5 dB (see paragraph 6.4.4)
2,.1.3 A calibrated engine speed tach-
2Teter having the following characteris-
cs:

than 1% ;
(b} Transient response: Respanse
to a step input will be. such that within 10
engine revolutions the indicated rpm
will be within 2% of the actual rpm.
2.1.4 An anemometer with steady-state
accuracy within +10% at (19 km/h) 12 mph.
2.1.5 An acceptable wind screen may be
used with the microphone. To be accept-
able, the screen must not affect the micro-
phone response more than +1 dB for fre-
quencies of 20-4000 Hz or +1-1/2 dB for
frequencies of 4000-10,000 Hz7
3, TEST SITE
3.1 The test site shall be a flat
open space free of large sound-reflecting
surfaces (other than the ground) such as
parked vehicles, signboards, buildings
or hillsides, located within [30.4m} (100
ft) radius of the microphone location and
the following points on the vehicle path:
(a) The microphone point.
(b} A point (15.2m) (50 ft) before
the microphone point.
{c) A point (15.2m) (50 ft) beyond
the microphone point.

{a) Steady-state accuracy of better

~A22-

3.2 The measurement area within the
test site shall meet the following re-
quirements and be laid out as described;

3.2.1 The surface of the ground with
at least the triangular area formed by
the microphone location and the points
{15.2m} 50 ft prior to and {15.2m) 50 ft
beyond the microphone point shall be
dry concrete or asphalt, free from snow,
5011 or other extranecus material.

3.2.2 The vehicle path shall be of
relatively smooth, dry concrete or as-
phalt, free of extraneous materials such
as gravel, and of sufficient length for
safe acceleration, deceleration, and
stopping of the vehicle.

3.2.3 The microphone shall be located
{15.2m) {50 ft) from the centerline
of the vehicle path and (1.2m) (4 ft)
above the ground plane.

3.2.4 The following points shall be
established on the vehicle path:

(a) Microphone point-a point on the
centerline of the vehicle path where a
normal through the microphone location
intersects the vehicle path.

(b} End point-a point on the vehi-
t¢le path {7.6m) {25 ft) beyond the mi-
crophone point.

(¢} Acceleration point-a point on
the vehicle path at least (7.6m) (25
ft)} prior to the microphone point esta-
blished by the method described in para-
graph 4.1,

3.2.5 The test area layout in Fig.
1 shows a directional approach from left
to right with one microphone location
for purposes of clarity. Sound level
measurements are to be made on both sides
of the vehicle; therefare, it will be
necessary to establish efther a second
microphone location on the opposite side of
the vehicle path with a corresponding
clear area or end points, and acceleration
points for approaches from both direction.

4, PROCEDURE

4.1 To establish the acceleration
point, the end point shall be approached
in low gear from the reverse direction
at a constant road speed obtained from
60% of the engine speed at maximum rated



net horsepower. When the front of the
vehicle reaches the end point, the throt-
tle shall be rapidly and fully opened
to accelerate past the microphone point
under wide-open throttle. By trail, the
towest transmission gear shall be selected
that will result in the vehicle traveling
the shortest distance from the end point
to the place where the engine speed at
maximum rated net horsepower 15 reached,
but which is not less than (7.6mm) (24 ft)
past the microphone point. The location of
the front of the vehicle on the vehicle
path when the engine speed at maximum rated
net harsepower 1s attained shall be the
acceleration point for test runs to be made
in the opposite direction.

4.1.1 MWhen the procedure described
in paragrah 4.1 resuits in a dangerous or
unusual operating condition such as wheel
spin, front wheel 11fting, or other un-
safe conditions, the next nigher gear
shall be selected for the test and the
procedure rerun to establish the accel-
eration point. In any event, the procedure
shall result in the vehicle being at
the end point when the engine speed at
maximum rated net horsepower is attained.

4.2 For the test under acceleration,
the vehicle shall proceed along the vehi-
cle path at a constant approach speed
in the gear selected in paragraph 4.1 and
at §0% of the engine speed at maximum
rated net horsepower. HWhen the front of
the vehicle reaches the acceleration point,
the throttle shall be rapidly and fully
opened. Full acceleration shall continue
until the engine speed at maximum rated
net horsepower 1s reached, which shall be
at the end point, at which time the throt-
tle shall be closed. Wheel slip which
affects the maximum sound level shall be

=A23~
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avoided, and the manufacturer's safe
maximum engine speed shall not be exceeded.

4.3 When excessive or unusual noise
is noted during deceleration, the follow-
ing test shall be performed with suffi-
cient runs to establish maximum sound
level under deceleration.

4.3.1 For the test under deceleration,
the vehicle shail approach the end point
from the reverse direction at the engine
speed at maximum rated horsepower in
the gear selected for the test under
acceleration, At the end point, the
throttle shall be rapidly and fully closed
and the vehicle shall be allowed to decel-
erate to an engine speed of 1/2 the rpm at
maximum rated net horsepower.

4.4 sufficient preliminary runs
to familiarize the driver and to establVish
the engine operating conditions shall
be made before measurements begin. The
engine temperature shall be within the
normal cperating range prior to each

run.

5. MEASUREMENTS

5.1 The sound level meter shall be
set for fast response and for the A-
weighting network.

§.2 The meter shall be observed while
the vehicle {5 accelerating or decelerat-
ing. The highest sound level obtained
for each run shall be recorded, ignoring
unretated peaks due to extraneous ambient
noises.

5.3 At least six measurements shall be
made for each side of the vehicle. Suffi-
cient measuraments shall be made un~
til at least four readings from each
side are within 2 d8 of each other. The
highest and lowest readings shall be
discarded; the sound level for each side
shall be the average af the four, which
are within 2 dB of each other. The sound
Jevel reported shall be for that side of
%he vehicle having the highest sound

evel.

5.4 The ambfent sound level (including
wind effects) at the test site due to
sources other than the vehicle beling
measured shall be at least 10 dB lower
than the sound level produced by the
vehicie under test.

5.5 Wind speed at the test site dur-
ing tests shall be less the 19 km/h (12

mph).

6. GENERAL COMMENTS

6.1 Technically competent personnel
should select equi$ment. and the tests
should be conducted only by trained and



experienced persons familiar with the
current techniques of sound measurement,

6.2 While making sound level measure-
ments, not more than one person other
than the rider and the observer reading
the meter shall be within 15.2 m [50 ft)
of the vehicle ar microphone, and that
person shall be directly behind the observ-
er reading the meter, on a line through
the microphone and the observer.

6.3 The test rider should be fully
conversant with and qualified to ride
the machine under test and be familiar
with the test procedure.

6.4 Proper use of all test instru-
mentation is essential to cbtain valid
measurements. Operating manuals or other
1iterature furnished by the instrument
manufacturer should be referred to for
both recommended operation of the instru-
ment and precautions to be observed.
Specific 1tems to be considered are:

6.4.1 The type of microphone, its dir-

REFERENCES
Suggested reference material is as

follows:

7.1 ANSI SI.1-1960,
minclogy. .
7.2 ANSI S§I.2-1962, Physical Mea-

surement of Sound.

7.

Acoustical Ter-

Copyright Society of Automotive Engineers,
Inc., 1975
A1l rights reserved.

SAE Technical Board Rules and Regulations

11 technical reports, including
standards approved and practices recommend-
ed, are advisory only. Their use by anyone
engaged in industry or trade is entirely
voluntary. There is no agreement to adhere
to any SAE Standard or SAE Recommended
Practice, and no commitment to conform to
or be guided by any technical report.
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ectional response characteristics, and
its orfentation relative to the ground
plane and source of noise,

6.4.2 The effects of ambient weather
conditions on the performance of all
instruments {for example, temperature,
humidity, and barometric pressurer.

6.4.3 Proper signal levels, terminat-
ing impedances, and cable lengths on
multi-instrument measurement systems.

6.4.4 Proper acoustical calibration
procedure, to include the infiuence of
extension cables, etc. Field calibration
shall be made immediately before and
after each test seguence. Interpal cali-
bration is acceptable for field use,
provided that external calibration is
accompiished 1immediately before or after
field use.

6.5 Vehicles used for tests must
not be operated in a manner such that the
break-in procedure specified by the manu-
facturer is violated.

7.3 ANS! SI1.4-1971,
for Sound Level Meters.

7.4 ANSI S$I.13-1971, Method of Mea-
surement of Sound Pressure Levels,

7.5 SAE J184, Qualifying a Sound
Data Acquisition System.

7.6 SAE J331, Sound Levels for
Motorcycles.

Specification

In formulating and approving technical
reports, the Technical Board, its Councils
and Committees will not investigate or
consider patents which may apply to the
subject matter, Prospective users of the
report are responsible for protecting
themselves against 1iability for in~

fringement of patents.
Printed in U.S5.A.
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IS0 Rocommendation . R362 February 1964

MEASUREMENT OF NOISE EMITTED BY YEHICLES

1. SCOPL

This ISO Recommendaltion describes methiods ordctcrmin'ing the noisc ¢mitied by totor vehicles,
, these being intended to meet the requirements of simplicity as far as is conslstent with repro-
ducibility of results and realism in the operating conditions of the vehicle.

2.1

2.2

1.3

L GENERAL REQUIREMENTS
Test ennditions

This 1SO Recommendation is based primarily on a test with vehicles in motion, the 150
reference tests Itis generally reeognized 10 be of primary importance that the measurements
should relate to normal town driving conditions, thus including transmission noise ele,
Measurements should also relate to vehicle conditions which give the highest noise level
consisicnt with normal driving and which lcad te reproducible noise emission. Therefore,
an acceloration test at full theolte from a stated runoing condition iy specifiod,

Recognizing, however, that difTerent practices already exist, specifications of two other
methods used are also given jn the Appendix, These zelate tag

{a) a test with stationary vehicles (sce Appendix Al) and
{5} atest with vehicles in motion, under vehicle conditions which (in the case of ecriain
vehicles) ace diffcsent from those in the 1SO seference test (sce Appendin A2),

When cither of these tests is used, the relation beiween the resulis and those oblaincd by
the 15O refercncs test should bo established for typical examples of the model concermed.

Test sito

The test methods prescribed call for an acoustical environmeat which can enly be obtained
in an extensive open space, Such conditions cag usually be provided

for type-appraval measurements of vehiclesy
for measurements at the manufaciurng stage, and
foc measurements at official testing stations.

It is desiratle that spot checking of vehicles oo the road should be made in a similar
acoustical environment, If measercments have (o be carried out on the roed i an acoustieal
envitonment which does not fulfil the requirements stated in this 1SO Recommendation,
it should be recognized that the results obtaiced way deviate appreciably (rom the resulta
oblained wing the specified conditiom,

Interpretntion of rosults

The results obtained by the methods specified give an abjective measute of the noisc emiited
under the prescribed conditions of test. Owing, however, to the fact that the subjective
appraisal of the annoyance or noisiness of different classes of motor vehicles is not aimply
related to the indieations of a sound level meter, It 1 recognized that the correet [nterpre-
tatlon of results of the measurerments in this 150 Recommendation may requite different
limits to be sek for the corrcsponding annoyanca of different clasies of vehicles,

-A26-
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3 MEASUREMENT LQUIMMUNT

Abigh quality soumd fevel meter shanld be used, The weighting nelwork amil mefer time canslant
caployed should be enrve A sl M fast response " respeelively, a2 specified In Recommen-
&tion No. 123 of the luternational Electeotechnical Commissinn for Sound Level Meters, A
4etaited leehnical description of the instrument used should be supplied,

Nores

1, The sound fevel measured _ulin; sound level mciers having the microphone close lo the insirumeat
exre may depend on the orientation of the instrument witls respect (o the saund souree, as well as o
the position of the observer making the mexsurement. The instrutions given by the manufaclurer
cancerntng Ihe orientation of the sound level meler with respect lo the sound souree and the observer
shauld therefare be carclubly followed,

1. ta wind shicld s used for the microphone, [t should be rememibered that this may have an influcnco
on the sensitlvity of the sound fevel mefer,

1 “To ensurc accurale measurements, it i resommended 1hat before sach sarfcs of Riidewicincnts o
ansplification of the sound level meter be checked, using a standard noise source and adjusting as

nosesary,
4. Itisrecommended that the sound level meter and the standard naise source bo calibrated periodically
al i laboratory equipped with the necessary facilities For free-ficld calibration,

ty peak which is obviously out of charscter with the gencral sound level being read should bo
goored.
4 ACOUSTICAL ENYLRONMENT

The 1eat site should be such that hemispherical divergence cxists to within = 1 d0,

Nore.—A suflable 1est site, which could be considered fdcal for thic purpose of tho measurements, would
ansist of an open space of soma 50 m radiuy, of which the ceniral 28 m, for cxample, would consist of
wncreic, asphall or similar hard material,

La practice, departure [rom (he so-called * ideal ™ condilions arises from four main causes:
() sound absorption by the surfacs of the ground;
{8) seflections from objects, such us buildings, and trecs, or from persoos;
(¢) ground which is not level or of uniform slope over a suflicieat arca;
) wind.

1tis impracticable to specify in detail the elfcet produced by each of these influences., It is con-
cred Important, however, that the surface of the ground witbin the measurement area be free
«om pawdery snow, long grass, loose soil or ashcs,

To minimise the effcet of reflections, it is further recommended that the sum of the angles sub-
tended at the pesition of the test vehicle by surrounding buildings within 50 m radius should not
asced 20° and that there be no substantial abstructions within a radius of 25 m from the vehicle,

Acoustical focumsing effects and sites between pacallel walls should be avoided,

Wherever posaible, the level of ambient noise (includinzg wind noise and—Tfor stationasy tests-—
foller siand and tyre noisc) should be such that the reading produced on the meter Is at least
1048 telow that produced by the test vehicle. Tn other cases, the prevailing noise level should be
Haied In terms of the reading of the metes,

Nar—Carq should be taken that gusts of wind do not distors the reaults of the measurements.

+3 presence of bystanders miy have an nppreciable influence on the meter reading, If such
M?n: are in the vicinity of the vehicle or the micraphone. No person other than the ebsecver
feading the meter should therefors remaln In the nelghbouthood of the vehicls of the mierophone,

N’*‘I,-Sulu_bln condltions exist, if bystanders are st » distance from the vehiclo which fs at least twice
Sistaacw from veblcle to misrophone. 227




3.l

5.2

3.3

S MEASUILEMENTS WIVH YTIRICLES IN MOTION

Testing protmd

The testing ground should be substantially level, and ity surfaca texture auch that it does
not cause excessive lyre noise,

Mcasuring positions

The distance from the measuring positions to the reference line CC (Fig. 1) on the road
should be 7.5 m. The path of tho cenirs line of the vehicle should follow s closcly na
possibic the line CC,

The microphone should be Jocated 1,2 m sbova the ground level.

Numbier of measurcinents

At lcast two measurements should be made on each side of the vehiclo as it passes the
meaturing positions.

Nate.—It iz recommended that preliminary mesurements be made for Lha purposs of adjusiment,
Such preliminary measurements pecd not be included in the Rual result,

c
8 g 8
£
2
Microphone w30 5D o fhicmonone
&
]
A E i A
c

Fig, 1. — Mmpaiog peiiiecy for pwarsroment with rehleles [n seilcn

5.4 Test procedure

8.4.1 General conditions

The vehicls approaches the line AA in the appropriate conditlons speeificd below:

When the front of the vehicle reaches the position, in relation lo the microphone,
shown a3 A4 In Figure 1, the throttle is fully opened as rapidly s practicable and beld
there until the rear of the vehicle reaches position B8 i Figure 1, when ke throttle is
closcd as rapldly s possible,

Trailers, including the trailer portion of articulated vehicles, are ignored when cone
sideting Ibe cromsing of live 585,

Nove—I{ the vehicle is specially construeted with equipment (such as conaeia misers, come
pressors, punps, eic.), which is uscd whilsl tie vehicle i in normal sesvics en Uis zoad, this
equipment should also be operating duridy the test.

-A28-



542 Particular comlitions

54,34

5:4.2:3

5.4.2.2

5424

Virrer.n witti Mo arak-sox, The vehicle should approach the lino A4 ot a steady
speed corresponding

cither ta an engine speed of theeo quarters of the speed at which the engine
develops ils maximum power,

or to Whree quarters of the maximum enging speed permitted by the govemor,
or ta 50 kmfh,

whichever is the Jowest,

VIICLE WITH A MANUALLY orexaTee acan-pox. I the vehicle is fitfed willy & two-,
three, or four-specd pear hox, the sceond pear should be used, I the vehicle bas
mare than four speeds, the third gear should be used, Aunlliary step-up ratios
(* everdrive ") should not be earaged. IF the wehicls k= E2ed With «g anxiiacy
reduction gear box, this should be used with the drive allowing the highest vehicls
speed,

Thie vehiclo sheuld approach the line AA at a steady speed corresponding

cither to an engine speed of thres quarters of the speed at which the enging
devclops its maximum power,

or to tliree quarters of the engine speed permitied by the governor,
or to 50 kmjh,

whichever is the lowest,

VEHtcLE WITit AN AUTOMATIC OBAR-DOX. Tha yehicle should approach the ling AA
at a-steady speed of 50 knv/h or at three quarters of its maximum speed, whichever
Is the lower, Where alternative forward drive positions are available, that position
which resulls In he highest mean acceleration of the vehicle between lines A4
and B2 should be sclezted,

The sclector position which is used only for engine braking, parkiog or similar
slow mancuvres of the vehicle should be excluded,

AGRICULTURAL TRACTORS, SPLIPROPILIED ACRICULTURAL MACHINEY AND MOTOR CUL=
Tivavous, The vehicle should approach the Une A4 at a steady speed of thres
quarters of the maximum speed which can be achicved, nsing the gaar-box ratio
which pives the highest road speed,

5.8 Statement of results

All szadings taken on the sound level meter should be stated In the report.
The basis of horsepower rating, if appropriate, showld be stated in the report.
The itats of leading of the vehicle thould also be specified in the report,
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F76 SOUND LEVEL TEST METHOD
FOR MOTORCYCLES
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Third Draft, August 1976
F76 ~ SOUND LEVEL TEST METHOD FOR MOTORCYCLES

1. SCOPE

This test procedure establishes the test procedure, environment, and
instrumentation for determining sound levels typical of rapid motorcycle
acceteration,

2. INSTRUMENTATION

2.1 The following instrumentztion shall be used, where applicable:

2.1.7 A sound level meter which meets the Type 1 or S1A requirements of
American Hatiomal Standard Specification for Sound Lavel Meters,
$1.4-1971, or successor standards. As an alternative to making direct
measurements using & sound level meter, a microphone or sound level
meter may be used with a magnetic tape recorder and/or a graphic level
recorder or {ndicating instrument provided that the system meets the
requirements of SAE Recommended Practfce, Qualifying a Sound Data Ac-
quisition System - J184, or'successor standards.

2.1.2 An acoustic calibrator with an accuracy of * 0.5 dB,

2.1.3 An engine speed tachometer having a steady state accuracy of within
3% of actual engfne speed at 75% of peak power rpm*., The vehicle
tachometer may be used provided steady state accuracy meets the above
criterion. It should be noted that the response characteristics of
the tachometer will affect the sound level readings; tachometers which
lag in response generzlly lead to higher sound level readings. In
1ieu of using an engine speed tachometer, speed sensors which provide
equivalent accuracy may be used to calculate engine rpm.

* “Peak power rpm" shall mean the rpm at which SAE net peak brake power is
reached, as defined in SAE Standard J245.

=A31-
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2.1.4

2.1.5

An anemometer with steady-state accuracy of within t 10% at 20 km/h
{12 mph).

An acceptable wind screen may be used with the microphone., To be
acceptable, the screen must not affect the microphone response more
than * 0.5 dB for frequencies of 100-8000 Hz, taking into account the
orientation of the microphone.

3. IEST SITE
3.1 The test site shall be a flat open space free of large sound-reflecting

surfaces (other than the ground), such as parked vehicles, sianhoards,
buildings or hillsides, located within 30 m {98 ft) radius of the micro-

phone location and the followino points on the vehicle path (see Fig. 1):

The microphone point

b} A point 15 m (49 ft) before the microphone target point
c) A point 15 m (49 ft) beyond the microphone taroset poing

3.2 The measurement area within the test site shall meet the following

.20

3.2.2

3.2.3

requirements and be laid out as described:

The surface of the ground within at least the triangular area formed
by the microphone locatfon and the points 15 m (4% ft) prior to and

15 m (49 ft) beyond the microphone target point shall be flat and level
(grade not more than 0.5%), dry concrete or asphalt, free from snow,
s¢il or other extraneous material.

The vehicle path shall be of smooth, dry concrete or asphalt, free
of extraneous materials such as gravel, and of sufficient length for
safe acceleration, deceleration and stopping of the vehicle.

The microphone shall be located 15 m (49 ft) from the microphone
target point, measured perpendicular to the centeriine of the vehicle
path, and 1.2 m (4 ft) above the around plane.
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3.2.4 The following noints shall be established on the venicle path:

a) Microphone target point - a point on the centerline of the vehicle
path where a normal through the microphone location intersects the
vehicle path.

b) End zone - a zone on the vehicle path 7.5 m* 1 m {25 ¥ 3 ft)
beyond the microphone target point.

3.2.5 The test area layout in Fig. 1 shaws a directional approach from left

to right with one microphone location, for purposes of clarity. Sound
Tevel measurements are to be made on both sides of the vehicle; there-
fore it will be necessary to establish efther a second microphene
location on the opposite side of the vehicle path with a corresponding
clear area, or end zones and acceleration points for approaches from
both directions.

4. PROCEDURE

4.1

4.1.1

To establish the acceleration point, the end zone shall be approached in
second near from the reverse direction at a constant engine speed of

50% £ 2.5% of peak power rpm. When the front of the vehicle

reaches the center of the end zone (approached fram the reverse direction),
the throttle shall be smoothly and fully opened to accelerate past the
microphone target point under wide-open throttle. When the vehicle reaches
75% * 2.5% of peak power rpm the throttle shall be closed. The location

of the front of the vehicle at the time of throttle closure shall be the
acceleration point for the test runs to be made in the opposite direction.
Sufficient practice runs shall be made to assure test vatidity, in
accordance with paragraph 4.2,

The distance from the acceleration paint ts the center of the end zone
must be at least 7.5 m (25 ft). If it is less than 7.5 m {25 ft) hy
the procedure of Section 4.1, third gear, if the motorcycle is so
equipped, shall be used. If the distance is sti}] Yess than 7.5 m

(25 ft) fourth gear, and so on, shall be used, if the motorcycle is se
equipped.
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4.1.2

4.1.3

4.1.4

4.2

4I3

If the road speed at 75% of peak power rpm in cecond gear exceeds
100 km/h (62 mph), first aear shall be used.

If the motorcycle is equipped with an automatic transmissfon, the
procedure of Section 4.1 shall be followed except that the lowest
selectable range shall be employed, and the procedure of 4.1.1 shall
be followed using the next selectable higher range if necessary and
if the vehicle is so equipped. If 75% of peak power rpm 1s reached
before the vehicle travels 7.5 m (25 ft), the throttle shall be
opened less rapidly, but in such a manner that full throttle and 75%
rom are attained in the end zone.

Throttle cpening shall be controlled to avoid wheel s1ip or lift-off.
Mandatory requirement js that the acceleration point be chosen such
that the vehicle accelerates and reaches an engine speed of 75% ¥ 2,5%
of peak power rpm at full throttle, at the end point.

For the test under acceleration, the vehicle shall proceed along the
vehicle path in the forward direction at a constant engine speed of
50% * 2.5% of peak power rpm as established in Section 4.1. WHhen the
front of the vehicle reaches the acceleration point, also established
in Section 4.1, the throttle shal! be smoothly and fully opened. Full
acceleration shall continue until an enoine speed of 75% % 2.5% of peak
power rpm 1s reached, which shall occur within the end zone, and at
which time the throttle shall be ¢losed.

Sufficient preliminary runs shall be conducted before the testing to
familiarize the rider with the test procedure and operating conditions
of the motorcycle., The engine temperature shall be within the normal
operating range prior to each run.
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5,

5.1
5.2

5.3

5.4

6.
6.1

6.2

6.3

6,4

MEASUREMENTS

The sound level meter shall be set for fast response and for the A-
weighting network.

The meter shall be observed throughout the vehicle accelierating period.
The highest sound level obtained for the run shall be recorded.

At least six measurements shall be made for each side of the vehicle,
Sufficient measurements shall be made unti) at teast four readings

from each side are within 2 dB of each other. The highest and the lowest
readings shall be discarded; the sound level for each side shall be the
average of the four, which are within 2 dB of each other. The sound level
reported shall be for that side of the vehicle having the highest sound
level,

The ambient sound level (including wind effects) at the test site due to
sources other than the vehicle being measured shall be at least 10 dB
lower than the scund level produced by the vehicle under test.

GENERAL COMMENTS

Technically competent personnel should select equipmert, and the tests
should be conducted only by trained and experienced persons familiar with
the current techniques of sound measurement,

While making sound level measurements, not more than one person other
than the rider and the observer readina the meter shall be within 15 m
{49 ft) of the vehicle or microphene, and that person shall be directly
behind the observer reading the meter, on a 1ine through the microphone
and the observer.

The test rider should be fully conversant with and qualified to ride the
machine under test and be familiar with the test procedure.

Proper use of all test instrumentation is essential to obtain valid

measurements, The instruction manual provided by the instrument manu-
facturer should be referred to for both recommended operation of the
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instrument and precautions to be observed. Specific items to be considered
ara:

6.4.1 The type of microphone, its directional response characteristics, and
its orientation relative to the ground plane and source of naise,

6.4.2 The effects of ambfent weather conditions on the perfomance of a1)
instruments (for example, temperature, humidity and barometric pressure).

6.4.3 Proper signal levels, terminating impedances, and cable lengths on multie
instrument measurement systems,

6.4.4 Proper acoustical calibration procedure to include the influence of
extension cables, etc. Field calitration shall be made immedjately
before and after each test sequence. Internal calibration means are
acceptable for field use, provided that external calibration is accom-
plished {mmediately before and after field use,

7. REFERENCES

7.1 ANSI S$1.1 - 1960, Acoustical Termfinalegy.

7.2 ANSI S1.2 - 1962, Physical Measurement of Sound,

7.3 ANSI S1.4 - 197), Specification for Sound Level Meters.

j 7.4 ANSI $1.13 - 1971, Method of Measurement of Sound Pressure Levels,
! 7.5 SAE 0184, Qualifying a Sound Data Acqufsition System,
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F76a SOUND LEVEL TEST METHOD
FOR MOTORCYCLES
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September 1976

F76a - SOUND LEVEL TEST METHOD FOR MOTORCYCLES

1. SCOPE
This test procedure establishes the test procedure, environment, and

instrumentation for determining sound levels typical of rapid motorcycle
acceleration.

2, JINSTRUMENTATION
2.1 The following instrumentation shall be used, where applicable:

2.1

2..2

2.1.3

2.1.4

A sound level meter which meets the Type 1 or S1A requirements of
American National Standard Specification for Sound Level Meters,
§1.4-1971, or successor standards. As an alternative to making direct
measurements using a sound level meter, a microphone or sound level
meter may be used with a magnetic tape recorder and/or & graphic level
recorder or indicating instrument provided that the system meets the
requirements of SAE Recommended Practice, Qualifying a Sound Data Ac-
quisition System - J184, or successor standards.

An acoustic calibrator with an accuracy of * 0.5 dB.

An engine speed tachometer having a steady state accuracy of within

3% of actual engine speeds between 50% and 100% of peak power rpm*,

The vehicle tachometer may be used provided steady state accuracy meets
the above criterion. 1t should be noted that the response characteris-
tics of the tachometer will affect the sound level readings; tacho-
me¢ters which lag in response generally lead to higher sound level
readings. In 1ieu of using an engine speed tachomater, speed sensors
which provide equivalent accuracy may be used to calculate engine rpm,

An anemometer with steady-state accuracy of within * 10% at 20 km/h
{12 mph).

* “Peak power rpm" shall mean the rpm at which SAE net peak brake power is
reached, as defined i{n SAE Standard J245,
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2.1.§ An acceptable wind screen may be used with the microphone. To be
acceptable, the screen must not affect the microphone response more
than ¥ 0.5 dB for frequencies of 100~8000 Hz, taking into account the
orientation of the microphone.

3. JEST SITE

3.1 The test site shall be a flat open space free of large sound-reflecting
surfaces (other than the ground), such as parked vehicles, signboards,
buildings or hillsides, Tocated within 30 m (98 ft) radius of the migcro-
phone location and the following points on the vehicle path {see Fig. 1):

2} The microphone point
b) A point 16 m (49 ft} before the microphone target point
¢) A point 15 m (49 ft) beyond the microphone target point

3.2 The measurement area within the test site shall meet the following require-
ments and be laid out as described:

3.2.1 The surface of the ground within at Teast the trianqular trea formed
by the micraphbne location and the points 16 m (49 ft) prior to and
16 m (49 ft) beyond the microphone target point shall be flat and level
{grade not more than 0.5%), dry concrete or asphalt, free from snow,
5011 or other extranecus material.

3.2.2 The vehicle path shall be of smooth, dry concrete or asphalt, free of
extraneous materials such as gravel, and of sufficient length for safe
acceleration, deceleration and stopping of the vehicle.

3.2.3 The microphone shall be located 15 m (49 ft) from the microphone target
point, measured perpendicular to the centeriine of the vehicle path,
and 1.2 m (4 ft) above the ground plane.

3.2.4 The following points shall be established on the vehicle path:

a} Microphone target point - a point on the centeriine of the vehicle
path where a normal through the microphone location intersects the
vehicle path.
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b) £nd zone - a zone on the vehicle path 7.5 mt 1m (25 * 3 ft)
beyond the microphone target point.

3.2,6 The test are2 Iayout in Fia. 1 shows a directional approach from left

to right with one microphone location, for purpeses of clarity. Sound
Teve) measurements are to be made on hoth sides of the vehicle; there-
fore 4t will be necessary to establish elther a second microphone
Tocation on the opposite side of the vehicle path with a corresponding
tlesr area, or end zones and acceleration points for approaches from
both directions.

4, PROCEDURE
4,1 The test procedure requires acceleration of the vehicle at full throttle

4.2

{n such 2 manngr that a prescribed engine rpm, herein referred to as the
¢losing rpm, i5 reached when the motoreycle is within the end zone. The
¢losing rpm §5 a function of engine size {displacement), being 100% of
peak power rpm for 100 ¢¢ displacement, and 60% for 600 cc. For dis-
placements between 100 cc and 600 cc, a straight line relationship
applies which may be determinea from Fig. 2 or computed by

$rpm = 108 - 0.08 (displacement cc)

For displacements below 100 cc the closing rpm is 100% of peak power rpm,
ond for displacements above 600 cc the closing rpm is 60% of peak power
rpm,

To establish the acceleration point, the end zone shall be approached in
second gear from the reverse direction at a constant engine speed of 50%
+ 2.%% of peak power rpm. When the front of the vehicle reaches the
center of the end zone (approached from the reverse direction), the
throttle shall be smoothly and fully opened to accelerate past the micro-
phone target point under wide-open throttle. %hen the vehicle reaches
the specified closing vpm the throttle shall be closed. The location of
the front of the vehicle at the time of throttle closure shall be the
acceleration point for the test runs to be made in the opposite direction.
Sufficient practice runs shall be made to assure test validity, in
accordance with paragraph 4.3.
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4.2.1

4,2.2

4,2.3

4.3

4.4

The distance from the acceleration point to the center of the end

zone must be at least 7.5 m (25 ft). If it is less than 7.5 m (25 ft)
by the procedure of section 4,2, third gear, if the motorcycle is so
equipped, shall be used. 'If the distance 1s still less than 7.5 m

{25 ft) fourth gear, and so on, shall be used, if the motorcycle is

s0 equipped.

If the motorcycle is equipped with an automatic transmission, the
procedure of section 4.2 shall be followed except that the lowest
selectable range shall be employed, and the procedure of 4,2.1 shall

be follawed using the next selectable higher range if necessary and

if the vehicle 1s so equipped. If the specified closing rpm is reached
before the vehicle travels 7.5 m (25 ft), the throttie shall be opened
less_rapidty. but in such a manner that full throttle and the specified
closing rpm are attained in the end z2one.

Throttle opening shall be controlled to avoid wheel slip or 1ift-off.
Mandatory requirement is that the acceleration point be cnosen such
that the vehicle accelerates and reaches the specified closing rpm at
full throttle, at the end point.

For the test under acceleration, the vehicle shall proceed along the
vehicle path in the forward direction at a constant engine speed of 50
+ 2.5% of peak power rpm as established in section 4.2. !hen the front
of the vehicle reaches the acceleration point, also established in
section 4.2, the throttie shall be smoothly and fully opened. Full
acceleration shall continue until the specified closing rpm 95 reached,
which shall occur within the end zone, and at which time the throttle
shall be closed.

Sufficient preliminary runs shall be conducted before the testing to
familiarize the rider with the test procedure and operating conditions of
the motorcycie. The engine temperature shall be within the normal oper-
ating range prior to each run,




5.
5.1

5.2

5.3

5.4

6.
6.1

6.2

6.3

6.4

MEASUREMENTS

The sound level meter shall be set for fast response and for the A-
welghting network.

The meter shall be observed throughout the vehicle accelerating period,
The highest sound level obtained for the run shall be recorded.

At least six measurements shall be made for each side of the vehicle.
Sufficient measurements shall be made until at least four readings from
each side are within 2 dB of each other. The highest and the lowest
readings shall be discarded; the sound leve! for each side shall be the
average of the four, which are within 2 dB of each other. The sound
level reported shall be for that side of the vehicle having the highest
sound level.

The ambient sound level {including wind effects) at the test site due to
sources other than the vehicle being measurad shall be at least 10 dB
lower than the sound level priduced by the vehicle under test.

GENERAL COMMENTS

Technically competent personnel should select equipment, and the tests
should be conducted only by trained and experienced persons familiar with
the current techniques of sound measurement.

Hhile making sound level measurements, not more than one person other
than the rider and the observer reading the meter shall be within 16 m
(49 ft) of the vehicle or microphone, and that person shall be directly
behind the observer reading the meter, on a line through the microphone
and the observer.

The test rider should be fully conversant with and qualified to ride the
machine under test and be familiar with the test procedure.

Proper use of all test instrumentation 15 essential to obtain valid

measurements. The instruction manual provided by the fnstrument manu-
facturer should be referred to for both recommended operation of the
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6.4.1

6.4.2

6.4.3

6.4.4

instrument and precautions to be ohserved. Specific items to be con-
sidered are:

The type of microphone, its directional response characteristics, and
its orientation relative to the pround plane and source of noise.

The effects of ambient weather conditions on the performance of all
instruments (for example, temperature, tumidity and barometr{c pressure).

Proper signal levels, terminating impedances, and cable lengths of
multi~instrument measurement systems.

Proper acoustical calibration procedure to include the influence of
extension cables, ete. Ffield calibration shall be made immediately
before and after each test sequence. Internal calibration means are
acceptable for field use, provided that external calibration i accom-
plished immediately before and after field use,

7. REFERENCES

7.1
7.2
1.3
7.4
7.5

ANST S1.1 - 1960, Acoustical Tewvminolooy

ANSI S1.2 - 1962, Physical Measurement of Sound

ANST §1.4 ~ 1971, Specification for Sound Level Meters

ARST S1.13 - 1971, Hethod of Measurement of Sound Pressure Levels
SAE J184, Qualifying a Sound fata Acquisition System
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Rgp SOUND LEVEL TEST METHOD
FOR MOTORCYCLES



1.

2.

3.

FIRST DRAFT

Rgo SOWND LEVEL TEST METHOD FOR MOTORCYCLES

SCOPE

This test procedure establishes the teat procedure, environment,
and instrumentation for determining sound levels typical of
motorcycle acceleration,

THSTRUMENTATION
2,1 The foliowing instrumentation shall be used, where applicable:

2.1.1 A sound level meter which meets the Type 1 or S1A requirements
of American National Standard Specification for Sound Level Meters,
§1.4~1971. As an alternative to making direct measurements using

2 sound level meter, a microphone or sound level meter may be used
with a magnetic tape recorder and/or a graphic level recorder or
indicating instrument provided that the system meets the requirements
of SAE Reconmended Practice, Qualifying a Sound Data Acquisition
System - J184.

2,1.2 An acoustic calibrator with an accuracy of + 0.5 dB (sce
paragraph 6.4.4).

2.1.3 An emgine speed tachameter having a steady state accuracy

of within 3% of actual engine speed at 80% of maximum rated net
horsepower rpm.  The vehicle tachometer may be used provided steady-
state accurzcy meets the above criterion. It should be noted tlat
the response characteristics of the tachometer will affect the sound
level readings; tachometers which lag in response generally lead

to higher sound readings.

In lieu of using an engine speed tachometer, speed sensocs with
an accuracy of within 2% of the vehicle speed at 50 km/h (31 nph)
mi’ be used to calculate engine rpm at the acceleration and end
points,

2.1.4 A speedometer with st:ead)?-state accuracy of within + 10%.

2.1.5 An anemometer with steady-state accuracy of within + 10%
at 20 km/h (12 mph).

2.1,6 An acceptable wind screen may be used with the microphone,
To be acceptable, the screen must not affect the microphone response
more than + 0.5 dB for frequencies of 100-8000 Hz.

TEST SITE
3.1 The test site shall be a flat open space free of large sound-
reflecting surfaces (other than the ground), such as parked -

vehicles, signboards, buildings or hillsides, located within
30 m (98 ft) radius of the microphone location and the following
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points on the vehicle path (see Fig. 1}:
4} The microphone point
b) A point 15m (49 ft) before tiwe microphone target point
¢) A point 15m {49 ft) beyond the micrephone target point

3.2 The measurement area within the test site shall meet the
following requirements and be laid out as described:

3.2.1 The surface of the ground within at least the triangular
area formed by the microphone location and the points 15 m (49 £t)
prior to and 15 m (49 f£t) beyord the microphone target point shall
be flat and level (grade not more than 0.58), dry concrete or
asphalt, free fron snow, so0il of other extraneous material,

3.2.2 The vehicle path shall be of relatively smooth, dry concrete
or asphalt, free of extraneous materials such as gravel, and or

sufficient length for safe acceleration, deceleration and stopping
of the vehicle.

3.2.3 The microphone shall be located 15 m {49 £t) fram the center~
line of the vehicle path and 1.2 m (4 -ft) above the ground plane,

3.2.4 The following points shall be established on the vehicle
path;

a) Microphone target point - a point on the centerline of
the vehicle path where a normal through the microphone
location intecsects the vehicle path,

b) End point - a point on the vehicle path 7.5 m + 1 m
{25 + 3 ft) beyond the microphone target point,

3.2.5 The test area layout in Fig. 1 shows a directional approach
from left to right with one microphone location, for purposas of
clarity. Sound level measurements are to be made on both sides

of the vehicle; therefore, it will be necessary to establish either
a second microphone location on the opposite side of the vehicle
path with a correspending clear area or end points and acceleration
points for approaches from both directions,

PROCEDURE

4,1 To establish the acceleration point, the end point shall be
approached in second gear from the reverse direction at a constant
engine speed of 75¢ of Rgp, where Rgp 18 defined as the engine RPM
corresponding to the speed of 60 MPH in the highest transmission gear.
When the front of the vehicle reaches the end point, the throttle
pshall ba fully opened to accelerate past the microphone point under
wide open throttle. When the vehicle reaches 100% of Rgp
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the throttle shall be closed. The
location of the front of the vehicle at the time of throttle
closure shall be the acceleration point for the test runs to
be made in the opposite direction.

4.1.1 The distance from the acceleration point to the end
point must ba at least 7.5 m (25 ££). If it is less than
7.5 m by the procedure of section 4.1, third gear, if the
motorcycle is 50 equipped, shall be used. If the distance
is still less than 7.5 m, fourth gear, and so on, shall be
used, if the motorcyele is s0 equipped.

4.1.3 1If the motorcycle is equipped with an automatic trans-
mission, the procedure of section 4.1 shall be followed except
that the lowest selectable range shall be employed, and the
procedure 4.1.1 shall be followed using the next selectable
higher range if the vehicle is s0 equipped.

4.1.4 Throttle opening shall be controlled to avoid wheel
glip or lift~off. Mandatory requirement is that the accel-
eration point be chosen such that the vehicle accelerates
and reaches an engine speed at 1008 of Rgo at tha end point.

4.2 For the test under acceleration, the vehicle shall
proceed alony the vehicle path in the forward direction
at a constant engine speed 6f 75 of Rgg

as established in section 4.1. when
the front of the vehicle reaches the acceleration point,
also established in section 4.1, the throttle shall be
fully opened. Full acceleration shall continue until
an engine Bpeed of 1008 of RGO ig reached.

4.3 Sufficient preliminary runs shall be conducted before
the testing to familiarize the rider with the test procedure
and operating conditions of the motorcycle. The engine
temperature shall be within the normal operating range
prior to each run.
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5.1 ‘The sound level meter shall be met for fast response and for the
A-welghting network.

5,2 The meter chall be observed throughout the vehicle accelerating
period. Record the highest sound level obtained for the run.

53 At least eix measurements shall be made for each side of the
yehicle. Sufficient measurements shall be made until at least four

teadings from each side are within 2 dB of each other, The highest
and the lowest readings shall be discarded; the sound lavel for each
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6.

7.

5=

side shall be the average of the four, which are within 2 dB of each
other, The sound level reported shall be for that side of the vehicle
having the highest sound level.

5.4 ‘e ambient sound level {including wind effects) at the test site
due to sources other than the vehicle being measured shall be at least
10 dB lower than the sound level produced by the vehicle under test.

GENERAL OOMMENTS

6.1 Techanically competent personnel should select exuipment, and the
tests should be conducted only by trained and experienced persons
familiar with the cucrent techniques of sound maasurement.

6.2 While making sound level measurements, not more than one person
other than the rider and the observer reading the meter shall be within
15 m (49 £t) of the vehicle or microphone, and that person shall be
directly behind the observer reading the meter, on a line through the
micophone and the observer.

6.3 ‘The test rider should be fully conversant with and qualified to
ride the machine undar test and be familiar with the test procedure.

6.4 Proper use of all test instrumantation is essential to obtain
valid measurements. The instruceion manual provided by the instrument
manufacturer should be referred to for both recomnended operation of
the instrument and precautions to be observed. Specific items to be
considered are:

6.4.1 The type of microphone, its dircctional response characteristics,
and ita orientation relative to the ground plane apd source of noise.

6.4.2 The effects of awbient weather conditions on the performance
of all instruments (for example, tempetrature, humidity and barametric
presnure} .

6.4.3 Proper signal levels, terminating impedances, and cable lengths
on multi-instrument measurement systems,

6.4.4 Proper accustical calibration procedure to include the influence
of extension cables, ete, Field calibration shall be made immediately
before and after each test sequence., Internal calibration means are
acceptable for field use, provided thar external calibration is accan—
plished immediately before and after field use,

REFERENCES

7.1 ANSI S1,1 - 1960, Acoustical Texminology

7.2 ANSI S1.2 - 1962, Physical Measurement of Sound

7.3 MSI S1.4 - 1971, Specification for Sound Level Meters

7.4 ASSI 851,13 - 1971, Method of Measurement of Sound Pressure Levels

7.5 BAE J184, Qualifying a Sound Data Acquisition System
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F77 - SOUND LEVEL TEST METHOD FOR SMALL MOTORCYCLES Second Draft, July 1976

1. SCOPE
This test procedure establishes the test procedure, environment, and

instrumentation for determining sound levels of motorcycles which an
"Tevel terrain do not exceed 100 km/h {62 mph) and the manufacturer's
maximum recommended enqine speed at wide open throttle in the highest gear.

2. INSTRUMENTATION

2,1 The following instrumentation shall be used:

2.1.1 A sound level meter which meets the Type 1 or $1A requirements of
American National Standard Specification for Sound Level HMeters,
S\.ﬁ-1971. or successor standards, As an alternative to making direct
measurements using a sound level meter, a microphone or sound level
meter may be used with a magnetic tape recorder and/or a graphic level
recorder or indicating instrument provided that the system meets the
requirements of SAE Recommendad Practice, Qualifying a Sound Data
Acquisition System - J1B4, or successor standards,

2.1.2 An acoustic calibrator with an accuracy of + 0.5 dB,

2,1.3 An anemometer with steady-state accuracy of within # 10% at 20 km/h
{12 mph),

2.1.4 An acceptable wind screen may be used with the microphone. To be
acceptable, the screen must not affect the microphone respense more
than ¢ 0,5 dB for frequencies of 100-8000 liz, taking into account the
orientation of the microphone.

3. IESTSITE
+
3.1 The test site shall be a flat open space free of large sound-reflecting

surfaces {other than the ground}, such as parked vehicles, signboards,
buildinas or hillsides, located within 30 m {98 ft) radius of the micro-
phone location and the following points on the vehicle path (see Fig, 1):

=A54-



AR % & e e i o et £ e o £ < H < e S o A At R A kT et i e £ w4 b

3,2

3.2.]

3!2.2

.23

3.2.4

3.2,5

a) The microphone location,
b) A point 15 m {49 ft) before the microphone target point,
c) A point 15 m (42 ft) beyond the microphone target point.

The measurement area within the test site shall meet the following
requirements and be Taid out as described:

The surface of the ground within at least the triangular area formed
by the microphone location and the points 15 m(42 ft) prior to and

15 m (49 ft) beyond the microphone target point shall be flat and level
(grade not more than 0.5%), dry concrete or asphalt, free from snow,
soil or other extranepus material.

The vehicle path shall be smooth, dry concrete or asphalt, free of
extraneous materials such as gravel, and of sufficient length for safe
qcceleratfon. deceleration and stopping of the vehicle,

The microphone shall be Tecated 15 m (49 ft) from the centerline of
tne vehicle path and 1.2 m (4 ft) above the ground plane.

Thé following points shal) be established on the vehicle path:

a) HMicrophene target point - a point on the centerline of the vehicle
path where a normal through the microphone location intersects the
vehicle path,

b} End point - a point on the vehicle path 7.5 m+ 1 m (25 ¢ 3 ft)
beyond the microphone target point.

The test area layout in Fig. 1 shows a directional approach from left
to right with one microphone location, for purposes of clarity. Sound
level measurcments are to be made on both sides of the vehicle; there-
fore, 1t will be necessary to establish efther a second microphone
location on the opposite side of the vehicle path with a corresponding
clear area or to conduct tests with approaches in both directions,
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4., PROCEDURE

4.1 The vehicle shall approach the microphone target point with the throttle
fully open and in the highest gear. The vehicle shall start such that
maximum speed is reached before the vehicle is within 7.5 m (25 ft) of
the microphone target paint. The vehicle shall continue along the vehicle
path with fully open throttle and maximum speed past the end point, at
‘which time the throttle shall be closed,

4,.1.1 If the motorcycle is equipped with an autematic transmission, the
procedure of section 4,1 shall te followed except that the highest
sciectable range shall be empioyed.

4,2 Sufficient preliminary runs shall be conducted before the testing to
familiarize the rider with the test procedure and operating conditions
of the motorcycle, The engine temperature shall be within the normal
operating range prior to each run.

5, MEASUREMENTS

5.1 The sound level meter shall be set for fast response and for the A-
veighting network.

5.2 The meter shall be observed throughout the vehicle pass-by period. The
highest sound levei obtained for the run shall be recorded.

5.3 At least three measurements shall be made for each side of the vehicle,
Sufficient measurements shall be made until three readings from each side
are within 2 dB of each other, The sound level for each side of the
vehicle shall be the average of the three. The sound level reported
shall be for that side of the vehicle having the highest sound level.

54 The ambient sound level {including wind effects) at the test site due

to sources ather than the vehicie being measured shall be at lecast 10 dB
lower than the sound level produced by the vehicle under test.
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6. GENERAL COMMENTS

6.1

6.2

6.3

6.4

6.4.1

6.4.2

6.4.3

6.4.4

Technically competent personne) should select equipment, and the tests
should be conducted only by trained and experienced persons familiar with
the current techniques of sound measurement.

While making sound level measurcments, not more than one person other
than the rider and the observer reading the meter shall be within 15 m
(49 ft) of the vehicle or microphone, and that person shall be directly
behind the observer reading the meter, on a line through the microphone
and the observer.

The test rider should be fully conversant with and qualified to ride the
machine under test and be familiar with the test procedure,

Proper use of all test instrumentation is essential to obtain valid
measurements, The instruction marval provided by the instrument manu-
facturer should be referred-to for both recormended operation of the
jnstrument and precautions to be observed. Specific items to be con-
sidered are:

The type of microphone, its directonal response characteristics, and
its orientation relative te the ground plane and source of noise,

The effects of ambient weather conditions en the performance of all
instruments (for example, temperature, humidity and barometric pressure).

Proper signal levels, terminating impedances, and cable lengths on
multi-instrument measurement systems.

Proper acoustical caljbration procedure to fnclude the influence of
extension cables, etc. Field calibration shall be made immediately
before and after cach test sequence, Internal calibration means are
acceptable for field use, provided that external calibration is accom-
plished immediately before and after field use,
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7.

71
7.2
7.3
7.4
7.5

REFERENCES

ANSI $1.1 - 1960, Acoustical Terminology.

ANS! §1.2 - 1962, Physical Measurement of Sound.

ANST S1.4 - 1971, Specification for Sound Level Meters.

ANST $1,13 - 1971, Method of Measurement of Sound Pressure Levels,
SAE J184, Qualifying a Sound Data Acquisition System,
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Second Draft, July 1976
F50 -~ STATIONARY VEHICLE NOISE TEST PROCEDURE FOR MOTORCYCLES

1. SCOPE
This document establishoes the test procedure, environment and instrumentation
for determining sound levels of stationary motorcycles. This test method is
complementary to, but independent from, other standardized test procedures
such as acceleration sound level tests. The test is intended to check ex-
haust systems and exhaust noise from motorcycles in use, and for certification
of aftermarket praducts which affect exhaust system noise.

2, INSTRUMEMTATION

2.1 A sound level meter which meets the Type 1 or S)A requirements of American
National Standard Specification for Sound Level Meters, S§1.4-1371, or suc-
cessor standards. As an alternative to making direct measurements using a
sound level meter, a microphone or sound Tevel meter may be used with a
magnetic tape recorder and/or a graphic level recorder or indicating instru-
ment provided that the system meeis the requirements of SAE Recommendad
Practice, Qualifying a Sound Data Acguisition System - J1B4, or successor
standards. Type 2 and Type 52A sound level meters are acceptable if
allowance is made for the wider tolerance limits of these meters.

2,2 An acoustic catibrator with an accuracy of + 0.5 dB,

2.3 An engine speed tachometer having steady-state accuracy of within 3% of
actual engine speed at 50% of maximum net horsepower rpm*. The vehicle
tachometer may be used provided that the above criterion 1s met.

2.4 An ancmometer with steady-state accuracy of within + 10% at 20 km/h (12 mph).
An acceptable wind screen may be used with the microphone. To be acceptable,
the screen must not affect the microphone response more than ¢ 0.5 dB for
frequencies of 100-B000 Hz, taking into account the orientation of the
microphone,

* "Max{mum net horsepower rpm" shall mean the rpm at which SAE net peak brake
power is reached, as defined in SAE Standard 0245,
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3. TEST SITE

3.1

3.2

3.3

3.4

3.5

The test site shall be a flat open surface free of large sound-reflecting
surfaces (other than the ground) such as parked vehicles, signboards,
buildings, or hillsides, Jocated within 5 m {16 ft) radius of the motorcycle
befng tested and the location of the microphone.

The surface of the ground, within a onec meter radius of the exhaust outlet
shall be concrete or asphalt and flat and level,

The ambient sound level (including wind effects) at the test site due to
sources other than the motorcycie being measured shall be at least 10 dB{A)
Tower than the sound level produced by the motorcycle under test,

Wind speed at the test site during test shall be not greater than 32 km/h
{20 mph).

While making sound ievel measurements, not more than one person other than
the rider and the measurer shall be within 3 m (10 ft) of the motorcycle
under test or the microphone, and that person shall be directly behind the
measurer on a 1ine through the microphone and the measurer.

4, MEASUREMENTS

4.

4.2

4.3

The sound level meter shall be set for the A-weighting network and shall
be set for “slow" response.

The microphone shall be located 0.5 m from the rearmost exhaust outlet,
at the same height above the ground as the exhaust outlet, and on a 1ine
45% 4 10° {measured in the horizontal plane) from the direction of the
exhaust discharge, on the side of the discharge away from the centerline
of the vehigle. The microphone shall be oriented 1‘6 relation to the ex-
haust outlet, for maximum sensitivity, in the manner prescribed by the
manufacturer of the instrument.

The rider shall sit astride the motorcycle in normal riding position with

both feet on the ground and run the engine with the gearbox in neutral at
a speed equal to 50% maximum net horsepower rpm., If no neutral is provided
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By

4.4

the motorcycle shall be operated either with the rear wheel 5-10 cm
(2-4 1n.) clear of the grounc, or with the drive chain or belt removed.

The sound level recorded shall be that measured during steady-state
operation at the above-mentioned engine speed, measured on the loudest
stde of the motorcycle, Measurements must be taken with the engine at
normal operating temperature.

STATEMENT OF RESULTS

The tést report shall include all relevant details about the measurements,
including the following:

= the vehicle type tested, with description of abnormal conditions
-~ the test site, ground conditions and weather conditions

- the measurement fnstrumentation

= the Tocation and orientation of the microphone

- = engine operating speed used for the test

6.2

~ .the sound level determined by the test
-~ background sound Tevel at each measuring point

GENERAL COMMENTS

Proper use of all test instrumentation 1s essential to obtaining valid

measurements., Operating manuals or other literature furnished by the
instrument manufacturer should be referred to for both recommended cpera-
tion of the instrument and precautions to be observed,

Specific items for consideration;

6.2.1 ‘The type of microphone, its directional response characteristics, and

its orientation relative to the ground plane and the sources of sound,

6.2.2 The effects of ambient weather conditions on the performance of all

instruments (e.qg., temperature, humidity and barometric pressure).
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6.2.3 Proper acoustical calibration procedure to include the influence of
extension cables, etc. Field calibration should be made {mmediately
pefore the first test of each test day, and thereafter at intervals of
no less than 1 hour. Internal calibration is acceptable for field use,
provided that external {acoustical) calibration is accomplished im-
mediately before and after rach test day.

6.2.4 A measuring probe {to establish the 0.5 m distance) attached to the

micrephone or sound level meter should not be employed without veri-
fying that the technique does not affect measured sound level readings.
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PROPOSED FIELD TEST PROCEDURE
FOR SOUND LEVELS OF COMPETITION MOTORCYCLES
(stattonary Vehicle Test)_
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Revised 1-30-76

il

MOTORLYCLE INDUSTRY COUNCIL NG,

PROPOSED FIELD TEST PROCEDURE

FOR SOUND LEVELS OF COMPETITION MOTORCYCLES

1, Scope. This document establishes the test procedure, environment, and
"instrumentation for determining sound levels of compoatition motorcycles under

field conditions. This procedure 1s desligned to be Incorporated as part of a

mandatory technical inspection.

2. Instrumentation,

2.1. The following lr;strumentatlon shall be used:

2.1.1. For professional competition, & sound level meter meeting all raquire-

ments for type 1, type 2, type S1A ortype 52A of Amerlcan Natlonal Standards

Institute 51,4-1971 (ANSI S1.4~1971),

2.1.2, For amateur competition, a sound level meter meeting the requirements

of Saction 2,1,.1,, abeve, or of ANSI 51,4~1971 type 3 or type 53A,

2.2, Awlindscreen which does not afiect microphone response more than +

1 dB(n) for frequencies of 63-4000 Hz and + 1} dB(A} for frequencies of

4000-10,000 Hz, taking into account the orientation angle of the microphone.

2.3, If the motorcycle undar test is not provided with a tachomster, then an

engine speed tachometer with a steady state accuracy of + 5% shall be used,

The tachometer may be o pointer type or a vibrating reed type as long 85 the

accuracy specification is met,

4300 Birch 51, Sulia 101 = Rowport Beach, Calil, $2660 » {714) 752.7033
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3. lTest Site,,

3.1 The test site shall be a flat open surface free of large sound-reflecting
surfaces {other than the ground) such as parked vehicles, signboards, bufldings,
or hillsides, located within 5m (16 ft) radius of the motorcycle belng tested and
the location of the microphone,

3.2, The surface of the ground, within the area described in Sectlon 3.1.,
should be as level as possible and shall be free of loose or powdered snow,
plowed soll, grass of a helght greater than 15 e (6 in), brush, trees, or other
extraneous material.

3.3. The microphone shall be located behind, 0.5m (20 in) (4 .01m(} in) from,
and at the same helght as, the rearmost’exhaust outlet and at a 45-~degree angle
(+_ 10 degree) to the normal line of travel of the motorcycle. The longitudinal
axis of the microphone shall be in a plane paralle] to the ground plane.

3.4. No wire or other means of dlstance measurement shall be attached to the
microphone. (This may lead to erroneous reading)

4. Procedure, The rider shall sit astride the motorcycle in normal riding position
with both feet on the ground and run the engine with the gearbox in neutral at a
speed equal to % of the manufactlurer's recommended maximum enylne speed

(red line), If no noutral is provided the motoreycle shall be operated cither
with the rear wheel 5-10 c¢m (2-~4 in) clear of the ground, or with the drive
chain or belt removed. If no red line {5 published for the particular motarcycle
then an englne speed equal to 60 percent of the engine specd at which maximum
horsepower is developed shall be used, If nelther red line nor maximum horse-

power engine speed is published, then tho test speed N shall be calculated
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from the following formulae:

N = 306,000 % stroke, mm or N = 12,000 + stroke, inches

5. Measurements;

5.1. The sound level meter shall be set for the A-weighting network and should
be set for "slow" response, ("Fast" may be used.}

5.2. The sound level recorded shall be that measured during steady state opera-
tion at the ab0vé-mentioned engine speed, measured on the loudest side o( the
motorcycle. If tests are to be made on one side of the motorcycle only then they
shall be made on the exhaust outlet side, The test RPM shall also be recorded.
‘5.3. The ambient sound level {including wind effects) at the test site due to
sources other than the motorcycle being measured shall be at least 7 dB(A)

lower than jhe sound level produced by the motorcycle under test.

5.4, Wind speed at the test site during test should be less than 32 Km/hr

(20 mph). If this is not possible, then the motorcycle and measuring micro-
phone shall be positioned so that the prevailing wind direction is parallel to

the normal direction of travel of the motorcycle,

6. General Comments.

6.1. Both rider and tester are strongly urged to use sultable personal hearing
protection, such as expandable foam ear plugs or a muff. Motorcycle helmets,
plain cotton, and certaln "ear valves" are not suitable as hearing protectors.
6.2. While making sound level measurements, not more than one person other
than the rider and tho measurer shall be within 3m (10 £t) of the motorcycle
under test or the microphone, and that person shall be directly behind the

measurer on a line through the microphone and the measurer,
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6.3, Proper use of all test instrumentation 1s cssentlal to obtalnlng valld
medasurements, Operating manuals or other Mterature furnished by the insten-
ment manufacturer should be referred to for both recommended operation of

the instruinent and precautions to be obscrved.

Specific items to be considered are;

6.3.1, The type of microphone, its directional response characteristics,
and Its orientation relative to the ground plane and the sources of scund.
6.3.2, The effects of amblent weather conditicns on the performance of

all instruments (e.q., temperature, humidity and barometric pressure).
6.3.3, Proper accoustical callbratlon procedure to include the influence of
esxttension cables, ete. Fleld calibration should be made immediateiy hefore
the first test of each tost day, and thereafter at intervals of no less than )
hour. Internal calibration is acceptable for field use, provided that ex-
ternal {accoustical) calibration is accomplished immediately before and after
each test day,

6.4. The procedure is Intended for use as a pass-fall test, therefore, when
limits are specified to be measured by this procadure, they should be set at
maxima, with no additional tolerance permitted.

6.5, The use of the word "shall" in the procedure is to be understood as

obligatory. The use of the word "should” is to be understood as advisory,
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Survey HMethod for the Measurement of Hoise

Emitted by Stationary lotor Vehicles
(Revisfon of doc 43/1 N 214)

INTRODUCTION

This document describes a test method for the control of vehicles

in use, which is complementary, but independent from measuring methods
descrited in other international standards and intended for type approval
of vehicles,

SCOPE

This document specifies the conditions for measuring the noise produced
by a stationary vehicle at a readily obtainable site having usual char-
acteristics. The method is intended to check vehicles in service, and
also to determine variations of the noise emitted by different parts

of the vehicle under test which can result from:

~ the wear or abnormal working of certain components, when the defect
does not appear by visual inspection.

- the partial or complete removal of devices reducing the emission
of certain noises.

These variations shall be determined by comparing the roadside or
control measurenents with reference measurements made under similar
conditions during the type approval of the vehicle.

MEASURING DEVICES

3.1 Instrumentaticon for acoustical measurenents

The microphone must be of the omnidirectional type.
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The noise measurement device must be of the "precision sound level
meter" type in accordance with Publication IEC 179.

The measurements shall be made using weighting network 'A', and meter
time constant "fast response",

A suitable wind screen may be used to reduce the influence of wind
on the readings.

3.2 Measurement of engine speed

Heasurement of the engine speed shall be carried cut by means of a
revolution counter external to the vehicle, vhich allows measurements
to be made within an accuracy of 33.

TEST SITE - LOCAL CONDITIONS

Measurements shall be made on a stationary vehicle in an area which
does not present a great deal of disturbance to the sound field. Every
open space will be considered as a suitable test site if it consists

of a flat area made of concrete, asphalt or hard materials having a
high acoustical reflectivity, excluding compressed or other earth
surfaces, in which one can trace a rectangle whose sides are at least
three meters from the extremities of the vehicle, inside which there

is no noticeable obstacle; in particular the vehicle shall be at a
distance not less than 1 m from a pavement edge when the exhaust noise

is measured,

Nobody shall stand in the measurement area, except the observer and
the driver, whose presence must have no influence on the meter read-

ing.

AMBIENT NOISE AND WIKD INTERFEREHCE

The arbient noise Tevels at each measuring point shall be at least
10 dB(A) below the levels measured during the tests at the same points.
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6.

HEASURLIG ['ETIIOD

6.1 llumber of measurements

At Jeast three measurements shall be carried out at each measuring
point. The measurements shall be considered valid if the range of
three measurements made inmediately one after the other is not greater
than 2 dB (A}. The highest value given by these three measurements
will constitute the result.

6.2 Positioning and preparation of the vehicle

The vehicle shall be located in the centre of the test area, with
the gear box in neutral and the clutch engaged.

Before each series of measurenents the engine must be brought to its
normal operating temperature,

Hote: For the reference test, it shall be verified that the cooling
fan and other accessories necessary for engine functicning are
vorking,

6.3 Measuring of noise in proximity to the exhaust (fig. 1)

6.3.1 Positions of the microphone

The height of the microphone above the ground shall be equal to that
of the outlet pipe of the exhaust gases, but in any event shall be
1imited to a minimum value of 0.2 m,

The microphone must Le pointed touerds the orifice of the gas flow
and located at a distance of 0.5 m from the latter.

Its ax{s of maximum sensitivity must be parallel to the ground and
must make an angle of 45° + 10° with the vertical plane containing
the direction of the gas flow,

In retation to this plane, the microphone must be placed to the
external side of the vehicle (the side which gives a maximum distance
between the microphone and the driving position).
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In the case of a vehicle provided with two or more exhaust outlets
spaced less than 0.3 m apart and connected to a single silencer, only
one neasurement is made; the microphone pos{ition s related to the
outlet nezrest to the external side of the vehicle or, when such out-
let does not exist, to the outiet which is the highest above the

ground,

For vehicles with a vertica) exhaust (e.g. commercial vehicles) the

microphone shall be placed at a height of 1.2 m. Its axis shall be

vertical and oriented upwards. It shall be placed at a distance of
'0.5 m from the side of the vehicle nearest to the exhaust.

For vehicles provided with exhaust outlets spaced more than 0.3 m
apart, one measurement is made for each outlet as if it were the only

!

i

; one, and the highest level is noted,
|

6.3.2 Operating conditions of the engine

f The engine speed is stabilized at one of the following values:
~ For vehicles with controlled ignition engine, 3/4 S
- For vehicles with diesel engine, the governed no load speed

- For motorcycles, S/2 if S > 5000 RPH, 3/4 S if S < 5000 RPH4

Hote: It is recommended to ascertain that the governed speed of the

i

1

}

i

! S js the engine speed at which the engine produces its maximum power.
: diesel éngine corresponds with its nominal governed speed,

|

The throttle {s then suddenly closed, and the noise levels are measured
during the whole deceleration period. The highest level only should

be noted,

|
j
1
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6.4 Measurement of noise near the enaine (fig 2)

6.4.1 Position of the microphane:

The height of the microphone should be equal to 0,5 m. Its axis of
maximum sensitivity shall be parallel with the ground and sitwated
in a vertical plane whose position depends on the type of vehicle:

engine in front: vertical plane through the front axle
engine at the rear: vertical plane through the rear axle

engine at the center and motarcycies: vertical plane through the mid-
point of the wheel base.

The microphene shall be pointed towards the vehicle and placed at

a distance of 0,5 m measured horizontally from the lower edge of the
nearest wheel rim or from the 1ine joining the lower edge of the wheel
rims of the front and rear axles.

The measurement is made only on the side furthest from the driving
position.

For motorcycles, the distance of the microphone shall be measured
from the external side of the motor case or from the cylinder head,

vhichever projects farther.

The measurement is made on the side of air intake or, if the latter
i5 in the symmetrical plane, on the right-hand side of the vehicle.

6.4,2 Operating conditions of the engine

The engine is stabilized at idling speed and then the throttle is
opened as rapidly as possible, and kept open in such a way as to obtain
one of the maximum engine speeds defined below:

- For engines with controlled ignition, engine speed equal to S/2.
A suitable device should ke used to prevent overspeed of the engine
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and to disconnect the sound level meter when the rotationii specd
S5/2 is reached.

- For diecel engines, the governed speod.

flote: It is reconmended to ascertain that the governed speed of
the diesel engine corresponds with is nominal governed speed.

The noise levels shall be measured during the whole acceleration
period, The highest level only should be noted,

STATEVERT OF RESULTS

The test report shall include all relevant details about the measure-
ments, including the following:

= the vehicle type tested, with description of abnormal conditions

the test site, ground conditions and weather conditions

- the measurement instrumentation

the location and orientation of the microphone

engine operating speeds used for the tests

the sound levels determined by the tests

- the background sound levels at each measuring point

INTERPRETATION OF RESULTS

At the type approval of a vehicle type, the results of measurcments
obtained in the application of this method shall be entered ‘into the
type approval sheet of the vehicle, along with-the engine speeds during

the tests. They shall be completed with sketches showing the microphone

positions during the measurements.

If checks are carried out on vehicles of the same type in use and if
the corresponding measurement results exceed the values obtained during
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type approval by a quantity stated by regulations, the vehicies wil
be considered to be too noisy.

lHote: On account of the degree of accuracy of the measurements and
of the differences between results corresponding to different
vehicles of the same type, etc., a difference less than 5 dB
with the corresponding resuit of the approval test should not
be considered as significant.

The values obtained by this method are not representative of the total
noise emitted by the vehicles in motion, as measured in other IS0
standards. They should not be used to make comparisons between the
levels emitted by different vehicles.
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6.3 CONTROLE DE BRUIT D’E GHAPPEMENT

. Exhaust noiss conirol
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6.4 'Controle du bruit de moteur
Engine noise control
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APPENDIX B
TEST SITES AND INSTRUMENTATION

The various test sites used to acquire data are described in this

Appendix. Site anomalies and deviations from the requirements of SAE J331la
Recommended Practice are noted. Photographs of the test sites follow the site
descriptions.

Site

A. Argosy Avenue, Huntington Beach, California

Site

The site was chosen for jts accessibility and its long run (one-half
mile) of unobstructed pavement necessitated by the 55 mph constant speed
test. Argosy Avenue is a new street, running in an E-W direction,
asphalt paved, 74 feet wide, in a proposed industrial park, with no
buildings or trees within cne-quarter mile of the street center }ine.
The pavement is bordered by an 8" curb, then 20 ft. hard clay, beyond
which is open, plowed ground., Except for the presence of the curb and
the strip of hard, flat clay (instead of asphalt) the site conforms to
SAE J33la requirements.

B. Orange County Fairgrounds, California

Site

This test site was located on the parking 1ot of the Orange County
Fajrgrounds complex.  The surface of the site is asphalt. There are no
buildings or trees within 300 feet of the test track. There are no site
deviations from the requirements of SAE J33la.

(. Daytona Beach Flerida

Site

The Daytona Beach test site was located in the parking lot of the City
Island Ball Park. The surface of the site is asphalt with many surface
cracks, visible in the photographs. The width of the asphalt surface is
80 feet. One microphone was situated on a sidewalk with an 8 inch curb,
the other microphone located 20 feet off the asphalt surface on hard
packed, flat sand, Except for these deviations the site conforms to the
SAE J33la requirements,

D. Los Alamitos Naval Air Station, California

Rk a2

This test site was located on the unused Nerth/South runway at Los
Alamitos Naval Air Station. The test track is 3000 feet long and 150
feetwide, the surface in the measurement area is asphalt. There are no
buildings or trees within one-quarter mile of the test site. There are
no deviation in site configuration from the SAE J33la requirements.



Site

E. Los Angeles County Fair Grounds, Pomona, falifornia

Site

This test site was located on the main parking lot at the Los Angeles
County Fair Grounds. The surface of the test site is smooth asphalt. No
buildings or trees are within 300 feet of the test area. The site

conforms to the requirements of SAE J33la.

F. Houston, Texas

Site

The test site was on a private road paralleled by a public road which was
lightly travelled during the testing period. The center line of the test
track was 50 feet from the edge of this roadway. One microphone, adja-
cent to the roadway, was set up on a 20 ft. wide strip of grass which
bordered the roadway. The other microphone was Tlocated with 45 feet of
hard packed clay between it and the test track. Trees were located 20
feet behind one microphone. The test track surface was aspalt. Because
of these deviations the track is not in conformance with the requirements

of SAE J331la.

G. St. Petersburg, Florida

Site

The test site was a secondary road adjacent to the dealer's source of
motorcycies. The surface of the road was smooth asphalt and was 20 feet
wide, It was not possible to place microphones on both sides of the test
track because of reflecting surfaces on one side of the track. The
microphone position used was located 50 feet from the track centerline,
40 feet of which was grass and hard packed sand. TYrees and bushes were
lTocated 100 feet behind the microphone. This site did not conform to the
requirements of SAE J33la.

H. Albany, Georgia

Site

This test site was located on an aircraft taxiway at the Albany Naval Air
Station. The taxiway surface was smooth concrete and is 300 feet wide.
No buildings, trees or reflective surfaces are within 500 feet. The site
conformed to the requirements of SAE J33la with no deviations.

1. Chappel Hi1l, North Carolina

This test site was on a secondary road adjacent to the motorcycle dealer-
ship. The road paralleled a main dual highway and was separate from the
highway by a grass strip and drainage ditch approximately 75 feet wide.
The test track surface was asphalt. Only one microphone was used to
measure noise levels and this was located 50 feet from the track center
1ine in the dealer's driveway which was concrete with a 10 ft. wide strip
of gravel between the end of the drive and the edge of the test track.
Reflecting surfaces, shown in the photograph, included a utility pole,
utility box and sign pole, which were all within 15 feet of the micro-
phone. Because of these deviations the site did not conform to the

requirements of SAE Ji3la.



Site J. Suffolk, Virginia

This test site was on cne rumway at Suffolk Airport. The test track is
also used as a drag strip and is in excess of one-half mile Jong. The
track is 120 feet wide and the surface is concrete. Buildings are
located 100 feet behind the micropheones. The site complies with the
SAE J331a requirements,

Site K. Fort Belvoir, Virginia

This test site was located at the Army Vehicle Proving Ground at Fort
Belvoir, Virgina. The site deviated from J33la specifications in the
following manner: a) Approximately 40 feet of hard packed earth was
between the microphone and the concrete track, and b) A ditch, earth
beam and small pine trees were on the side opposite the microphone in the
area specified in the SAE J33la Recommended Practice to be clear of all

‘obstructions.

Instrumentation

Two Brue! & Kjaer (B&K) model 2204 sound level meters, fitted with
B& model 4145 microphones, were used to obtain the reported noise level
measurements. B&K UADZ07 windscreens were used in all cases. A-weighted
sound pressure levels (fast response) were read directly from the meters as
the vehicle made succesive passes. Magnetic tape recordings using Nagra IV B
tape recorders, and strip chart recordings using B&K model 2306 leve)
recorders, were also obtained from the output of the sound level meters.
Calibration of the acoustical equipment was verified twice daily using a B&K
model 4220 pistonphone. A1l instrumentation was certified, with traceability
to the National Bureau of Standards.

The vehicle tachometer was employed with vehicles so equipped. For
vehicles without tachometers, a Sanwa mode] MT-03, a Rite Autotronics model
4036, and/or a Dynal model TAC-20 were used. A calibrated signal generator,
oscilloscope, and inductive pickup from the motorcycle spark plug lead,
were used to verify tachometer accuracy.

Wet and dry bulb temperatures were measured using a Bendix Psychrometer
model 566-2. Barometric pressure was read from a B&K model UZOQOl Baro-
meter, and wind velocity from a Dwyer wind gauge.
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TEST SITE G, ST. PETERSBURG, FLORIDA
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TEST SITE |, CHAPEL HILLS, NORTH CAROLINA
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TABLE C-1 LISTING OF NEW MOTORCYCLES TESTED -~

YEAR OF MANUFACTURE 1975 AND 1976

BIKE | MO./YR. ' DISPLACEMENT DESIGN UsSE*
HO. OF MFG. MAKE MOBEL (ee) USAGE CATEGORY
? 2-75 Honda GL-1000 994 Street s
3 75 Bultaco Sories 143 363 Trail Riding Endurg X
- e .| Frontera - I
4 75 Bultaco Series 143 363 Trail Riding Endurc X
Frontera .
7 75 Honda CB 750F 136 Street S
8 10-75 Honda CR 550 544 Street S
20 75 Harley-Davidsen | FLH-1200 1207 Street S
22 3-75 Honda CB 550F 544 Street S
23 75 AHY RS0/6 898 Street S
26 3-75 Honda GL 1000 999 Street S
h 27 75 BHW R90/6 [FE] Street S
3 75 Honda GL-1000 999 Street S
35 2-76 Yamaha Chappy 7e Street/Trail .
36 4-75 Yamaha “Chappy 72 street/Trall sy
42 175 Kawasaki KZ 900 903 Street S
44 75 BHW R90S 898 Street S
45 75 Hond a GL-1000 999 Street S
51 75 londa CB 550F h4 Street S
52 75 Honda CB K50F h4 Street S
58 75 BHH R90/6 R Street — R
59 2-75 lonaoa CR_750F 136 Street S
[{i] 6=-75 Harley-Davidson | §5-175 * 174 Street S
0 11-75 jonda CJd 360T 356 Strect 5
102 6-75 Honda XL 70 12 Street/Trail SX
103 8-75 Honda MY 125 123 Street/Trail SX
104 8-75 Honda GL-1000 999 Street S
105 9-75 Honda c8 750 736 Street S
06 6-75 Honda CH 550F ST Street S
107 4-75 Honda cR_2007T 198 Street S
108 6-75 Honda Ch 1258 124 treet 5
109 675 Honda TL 250 248 Trials X
110 5«75 ljonda XL 125 124 Street/Trail SX

* Category Code:

S = Street, X = Off-Road, SX = Combination Street/0ff-Road

Cont'd.
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TABLE C-1 (CONT'D.)
BIKE ./, | DESIGN WSE *
NO. OF MFG, MAKE MODEL DISE‘LAS:EMENT USAGE CATEGORY
ce
T 7-75 londa MR 175 171 Trall Riding  Enduro X
2 6-75 Honda XL 100 99 Street/Trail
113 7-75 onda XL 250 248 Streaet/Trail SX
4 9-75 Kawasak1 KM 100A 99 Street/Trail sX
5 3-75 Kawasaki Kl 100 99 Street S
7 3-75 Kawasaki K¥ 100 49 Street/Trai SX
118 8-75 Kawasaki KE 175 174 Street/Trail SX
119 3-76 Kawasak KH 400 400 Street S
120 75 Kawasak K2 750 746 Street S
122 75 Kawasak K75 73 Trail SX
123 3-75 Kawasak KH 250 249 Street s
124 75 Kawasak KT 250 246 Trials X
125 5-75 Suzuki TS 400A 396 Street/Tratfl SX
126 6-75 Suzuk GT 185 184 Strect S
27 4-75 Suzuk GT 750 738 Street S
128 10-75 Suzuk GT 5007 492 Street S
130 3-75 Suzuk TS 100 98 Street/Trail SX
131 10-75 Suzuk GT 380 3N Street S
132 9-75 Suzuk 1 G] 550 543 Street S
134 3-75 Yamaha DT 250C 246 Street/Tra 5X
35 6-75 Yamaha BT 175C 171 Street/Tra SX
137 75 Bultaco 250 Alpina 244 rail Riding/Trials X
38 75 Bultaco 350 Sperpa T 326 rials X
39 9-75 B4l R4/ 6 838 Street 5
141 75 VT o ERB 49 _ Street Moped
144 B-75 Moto Marini 3 1/2 344 Street 3
145 1-75 Laverda 000 TPREE 981 Street S
15 9-.75 Moto Guzzi {0 Converter 949 Street S
152 75 Rokon RT-340 11 336 Trall Riding  Enduros X
153 75 Montessa 250 Enduro 248 Tratl] Riding " Enduros X
154 15 Montessa Cota 123 123 Trials X
56 75 Yamaha TY 80 72 0ff-Road X
€0 1-76 Honda C8 7504 736 Street S
161 2-75 Can-Am Bombardier {250 TNT Enduro 24/ Street/Trail L34
* Category Code: S = Street, X = Off-Road, SX = Combination Street/Off-Road Cont'd.
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TABLE C-1 (CONT'D.)

(SR o mabiat o

BIKE MO, /YR, DESIGH *
NO. | OF MFG. MAKE MODEL DIT CASEHENT USAGE .
162 5-75 Kawasaki KE 125 124 Streat/Trail SX
63 2-75 Kawasaki KZ 900 LTD 903 Street S
&4 2-75 Kawasaki KD 80 7 Competition X
165 6-76 Yamaha RD 200C 195 Street S
66 6-75 Yamaha Chappy 72 Street/Trai 5X
167 6-75 Yamaha DT 100C 97 Stireet/Tratl SX
168 1-76 ohda NC-50 49 Street S
69 4-75 Honda CT-90 89 Street/Tratl SX
4-75 Vespa Clao - 49 Strect Noped
71 7-75 Honda C1-70 72 Street/Trail 54
72 5-75 Hondg XR~75 72 Competition X
1 4-75 Yamaha DT 400C 397 Street/Trafl SX
ri 0-75 Yamaha XS_650C 653 _|_ Street S
75 =76 Benellf 750 SE1 748 _1_Street S
[ 4.75 Su2uk] GT 750 738 Street S
17 10-75 Motobecane Mobylette 49 Street Hoped
178 4-78 Sinfac Velosolex [4600 49 Street Moped
79 6-75 Kawasak KZ 900 a63 Street 5
180 5-75 Suzuk RE 5 Rotary 497 Street S
: 2-75 Suzuk T5-185 183 Street/Trail SX
R2 2-75 Suzuk TH-75 72 Competition X
83 75 Husqvarna 360 WR X-Country 354 Racing: NX & Gff-Road X
7] 84 75 Husqvar, 360 Automatic 354 Ractng: MX & Off-Hoad X
87 2-76 Harley- FLH-T200 1207 Street ]
18 5-75 Harley- SX-175 174 Street/Trail S
189 5-75 Harley- §5-175 174 Street S
90 5-75 arleys §5-250 242 Street 5
1192 6-75 lariey- 55125 123 Strect S
a3 6-75 Harlay- SX-125 123 Street/Trail SX
194 2-76 Harley- FXE-1200 1207 Streat 5
gk =75 farley- XLH-1000 995 Street S
196 0-75 Harley- XLH-1000 905 Street S
98 10-75 Ossa 250 Pioneer 240 Trail Riding Enduros X
* Category Code: S = Street, X = Off-Road, $X = Combination Street/0ff~Road Cont'd.
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TABLE C-1 (CONT'D)
BIKE MO./YR. D DESIGN USE*
NO OF MFG. MAKE MODEL IS?tg?EMENT USAGE CATEGORY
159 15 Peugeot 103 LVS V3 49 Street Hoped
200 9-75 (ssa 350 Plonker 316 Trials X
203 7-75 arley-Davidson [XLH-1000 995 Strect s
204A 7-75 onda GL-1000 950 Street S
205A 9-75 onda LR 550 544 Street S
207A 12-75 Suzukd 15-185 163 Street/Trail 5%
208A 6-75 Honda CB_ 3607 % Strect I
2094 75 Hodaka 250 4L Racing: MX & Off-Road X
211 75 Hontessa 250 LCnduro 248 Trai) Riding & Enduros X
213 11-75 Kawasaki KZ 400 398 Street S
214 1-715 Kawasaki KZ 900 903 Street S
215 9-75 llonda CB_750 736 | _Street - 3
Z18 6-15 Yamaha DT 175E 171 Street/Trail SX
219 1-75 llonda 8 750 736 Street S
502 -16 Yamaha RO 4000 303 Street S
08 ~75 fonda CP_7L0F 136 Street 5
510 1-75 lnto Guzzi 1000 Converter o49 Street S
514 3-75 Yamaha DT_250C 246 Street & Tra SX
516 4-75 Yamaha DT_175C in Street & Trail SX
532 75 Honda MR 50 49 Trail X
541 5-75 Suzuki RM 125 123 Racing: WX & Off-Road X
546 75 onda AR50 9 Trail X
551 10-75 onda CB 550 544 Street S
562 5-75 onda GL 1000 999 Street S
555 10-75 Yamaha T 500 489 Street/Trail SX
557 B8-75 CM n90/6 898 Street S
‘1559 11-75 onda CR 5560 544 Street S
561 7-75 onda GL 1000 999 “Street
563 1-75 fonda XL 125 124 Street/Trail SX
565 1-76 Yamaha %S 650C 653 Street S
586 7-75 Garelli Moped 49 Street Moped
- 1567 4-75 Yamaha DT 400C 397 Street/Trail SX
571 10-75 lionda Ch 750 544 Street S

* Category Code: S = Street, X = Off~Road, 5X = Combination Street/0ff-Road
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TABLE C-1 (CONT'D)

BIKE MO, /YR, DISPLACEMENT DESIGN USE*
NO. OF MFG, MAKE MODEL {ce) USAGE CATEGORY
6713 79 Can-Am 125 THT Enduro 124 - | Street/Trat] SX
575 4-75 Honda Cl 5007 498 Street S
587 12-75 Yamaha Y2 125C 123 totocross %
580 2-76 Yamaha RD 400C 398 Street 5
593 10-75 Yamaha XT 500C 499 Street/Trail 5X
534 3-76 Yamaha X5 360C 358 Street 5
508 7-75 llonda GL 1000 959 Street S
602 12-75 Honda CJ 3607 356 Strect 5
604 10-75 onda 8 750 730 Strect S
605 5-75 onda CB_750F 736 [ Street S
606 3-75 Honda CB_hE0F b44 Strect S
607 11-75 Honda CB 550 544 Strect S
609 6=75 landa L 250 248 Street/Tratl SX
610 6-75 londa CB 1255 124 Street §
611 5-75 Honda L 125 124 Street/Trai) S
h12 6-75 Honda XL 100 94 Street/Trat) SX
613 g9-.75 Honda Xl 70k2 1¢ Street/Trail SX
628 4-75 Honda CB 5007 498 Streat S
629 75 Bultaco 250 fFrontera 204 Trail Riding Enduros X
630 75 Bultaco 250 Pursang 247 Racing: MX & Off-Road X
3 1-76 Lultaco 350 Matador ME9 348 Street/Trail SX
632 75 dontessa 250 Endurg 218 Trail Ridinqg & [nduros X
633 15 Montessa Cota 247 247 Trials X
634 75 Montessa Lota 348 310 Trials X
635 75 Carabela 125 Marquesa MX 119 I_Racing: MX & 0ff-Road X
636 15 Carabela 250 Centauro Enduro 246 Tratl Riding Enduros SX
537 10-75 Yamaha 1¥_500¢C 499 Street/Trail Sy
638 2-75 Indian MT 175 . il Trail X
909 75 Honda A1l Terrain Cycle 89 AT Terrain X

* Category Code: § = Street, X = Off-Road, 5X = Combination Street/Off—Road'



TABLE C~2 LISTING OF 1974 MANUFACTURED MUTORCYCLES TESTED (STOCK CONFIGURATION

T T

BIKE ! MD./YR. | 5ISPLACEME ¥

, NT USL

ND, OF MFG. MAKE MODEL (cc) BESIGH USAGE CATEGORY
6 74 } Yamaha XS 6508 653 Street S
12 8-74 ! Kawasaki 900 2-] 903 Street S
i | 12-74 y Harley-Davidson | FXi=1200 1207 Streel 3
a1 74| BMW_ R90/6 898 Ctreet g
28 4-74 Yamaha RD-250 247 Street 5
3 74 Kawasaki 900 7+ 403 Strect, S
37 74 Suzuki GT 550 043 Street g
4] 2-74 Suzuki TS-185 183 Street and Trail 5X
f 432 14 [T K90S 898 Street 5
63 74 Ducati O 7508 749 Street 5
64 7-74 Can-Am 250 TIT - 247 Street and Trall 5%
68 10-74 Kawasaki 900 72-1 903 Street 5
23 2=74 Kawasaki KZ 4000 398 Street 5
4 74 B PE0/6 504 Street S
12 L _b-74 1_fawasaki 900 7-1 903 Street g
40 c11-74 1 _ltorton £50 Commando 828 Strect S
42 g-74 Laverda 750 SF 744 Street 5
46 B-74 Can-Am 250 HME-1 L FacTng: HX & Off-FRoad C
47 4-71 lotn Guz2zi 850-T Intercepter 444 Street 3
55 11- /4 lodaka | Road load 98 Street and Trall SX

57 /L Kretdler MP3 49 Streel ~ Toped
58 11-74 BMI RYQS #u8 Street S
91 9-74 Marley-Dayidson | SX 250 242 Street and Trail SX
7 1-74 larley-Davidsan | SX 250 242 Street and Trail 5K
201 0-74 055a Desert Phantom 250 246 Trail P1dinqg Enduros X
212 5-74 Yama ha RD-35%0 347 Street - §
501 2-74 Yamaha XS 650D [1{:k] Street S
£03 Q-7 Yamaha 1-350 kLY Street S
g 1 7-74 Yamaha RD-250 247 Street 5
504 5-74 Yama ha np-2006 1905 Street 5
506 10-71 Yamaha RU-1250 124 Street )
507 12-74 Kawasaki KZ 4008 398 streot T
L19 4-79 Kawasaki 1Z 4000 3906 Street 5

* Category Code: § = Street, X = Off-Road, $X = Combination Street/Off-Road




TABLE C~2 {(CONT'D)

I
BIKE {MO./YR. DISPLACEMENT USE *
NO. OF HFG. MAKE HNDEL {cc) DESIGH USAGE CATLGORY
521 6-74 fLllr:mda CB 450 444 Street S
528 4-74 | londa’ CL 450 444 Street and Trall SX
530 6~74 { lionga X 124 122 Street and Trail SX
533 14 llonda Z_50h 49 Trail {mini X
534 74 Innda Z 507 19 Trail (mini X
535 74 fonda Z 500 49 Trail (mini X
536 74 fonda Z 50A 49 Tratl {mind X
537 6-74 onda CB 3607 356 Strect 5
645 i~ 74 lionda CB 1258 122 Street S
h47 10- 74 Suzuki PY 90 3] All-terrain SX
b48 ~71 Honda XL 175 173 Street and Trail SX
550 9-74 Suz2uki TS 4008 396 Street and Trall S
558 8-74 Yamaha RS5-100B g7 Street <
560 7-74 fonda CB 3607 k] Street 5
562 10-74 fonda €8 2007 198 Street S
568 G-71 Yamaha DT-250 245 Strect and Trafl SX
570 4-71 Honda CB 1255 122 Street S
17 74 Yamaha OT-1758 171 Strect and Trall ™ SX
583 74 Yamaha MX 125 123 Pacing: MX and Off-Road X
589 7-74 Yamaha T 750 743 Street S
KOG 8-74 tlonda CB 5007 L] Strect S
60] 9-74 Honda CB 400F 408 Street S
03 1-74 Honda cB_360T 386 Streat S
608 7-74 Honda - 1 XL 350 348 Street and Trai X
614 8-74 Honda €L 360 356 Street and Trail SX
623 6-74_ liopda CcB_350F 347 Street S
626 12-74 llonda CB 400F 408 Street S

i

L

il

* Category Code:

= Street, X = Off-Road, SX = Combination Street/0ff-Road




TABLE C-3 MOTORCYCLES MANUFACTURERS IDENTIFICATION CODE

LETTER

CODE

MANUFACTURERS

NAME

>w .
Bﬂmgr\q-<>¢£<c-—IM:UD.'UOZZI_XLHIED"HI'HDHU?)’

HUSQVARNA
NVT

CAN-AM

KTM PENTON
ROKON
HARLEY-DAV IDSON
MOTO-GUZZ!
BENELLI

IND TAN

0SSA
CARABELA
LAVERDA
SINFAC VELOSOLEX
HODAKA

MITO MORINI
BMW

KAWASAK 1
PEUGEOT
DUCATI
MONTESSA
SUZUKI

KONDA

NORTON
BULTACO
KREIDLER
PIAGGIO VESPA
GARELLI
MOTOBECANE
YAMAHA
TRIUMPH
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TABLE C-4 NOISE L.EVELS, NEW MOTORCYCLES, YEAR OF MANUFACTURE 1975 AND 1976

df

USE* | orsPL.} EnG. NOISE LEVEL - TEST BIKE
CATEGORY | 'cC ver [a3m1a {r76 | %60 | rso ] 3s ek ) 55 Mpn | SITE | MFa R | M.
s 1207 | asi- 82 | 86| 80| 04| 7 76 o | F |0a
5 1207 ] 45| B84 | 84 50 77 5T F ez
S 1207 | 4 S| 1% T 120
5 990 | aS| 76 || v 7 0 [V | 704A
S a0 | as| & ) v 2
5 599 | a5 | 76 | 78 i F 1~V |88
5 990 |4 |77 | 85 28 V156l
S 909 |4 st 76 |83 a8 o
S 509 | 45| 76 | 84 88|70 73 5 v _ |l
5 039 | 4 S| 80 73 c V4
S 935 | 45| 76 89 o I )
: 995 | &S 77 88 V2%
5 995_|_ a4 §|__&B7_ | B8 | _ | 99 D F__ | 203
3 ~995 | a4 5| TBa 7| T8e | 83| 99|74 77 O
5 995 | a S| 84 | &7 77 0 [ F |19
5 98] |4 5] 92 | 94 55 D L1345
S 940 | 45| o0 | 8 89 C 6 510
5 949 | _4.5|__B4_|_EE 76 73 S A
5 003 | A S| 82| T8I 05 72 76 O I AT
s 903 | 4.5 |__80_| 87 36, 74 i 179
3 903 | as| e e BT [y 74 D 163
5 303 5188 % C -
3 398 | S| 83 | A 50 I Y
3 898 | A Sl 82 | 82 8057 73 L B E
3 308 | 4 S| 8l 8] o O
S LI L 88 I p |4
5 L 82 A L
S 88 | 45| & 87 (i I
3 748 | 4°s] 82 1 86 57 72 T 115
3 746 1A s 81 [ 83 30 8 |1 |120
5 7% |4 <] 8 [ 83 a1 "I A AT
3 736 | 4 S| 77 &8 O O )
5 738 | 2s| 63 | B4 [ B2 ] 94 74 O T R R
5 VR S ) 7 IR RFY
3 VR [ N [ T 87 20 I
S 736 1 as| 79 | 82 95 V60
3 A . I [ I 7 g5 e P
5 736 |4 5|81 1 84 0358 73 I B AT
5 736 | A S| 717 | 79 TN - 73 I I L0
5 736 | A S| B2 | B85 54 I O 11
3 736 T as| 77 6 TV 7
5 653 | 45| 83 | 87 32 T
S A Y T30 L ) I 72 P A 1176

*CATEGORY CODE:

S = STREET, X = OFF-ROAD, SX = COMBINATION STREET/OFF-ROAD

(Cont'd.)



TABLE C~4 CONT'D.)

USE* orseL Enc. NOISE LEVEL - dB TEST BIKE
CATEGORY o TYPE (J33la] F76 REO F50 |35 MPH | 55 WPH | SITE [MFG'R | HD.
5 544 45 B2 a3 B4 i ¥ 106
_5 544 45 82 | B2 9] | K v 571
g 544 45 83 | 84 9p n v 2054
S 544 43 82 | B3 92 F v |607
S 544 [ 78 |79 84 F V__| 606
5 544 45 83_| RS 89 J v 555
S 544 45 80 £3 C Y 52
3 544 475 83 84 c y 5]
S 544 43 80 B4 C V 22
3 544 [ B84 93 C ] 8
S 544 48 85 83 9] [ v 551
S 643 25 83 83 63 D 1 132
SX 499 a’s B2 78 B9 E AC_ 637
SX _ 499 [ 4% 8] 81 50 F AC__{593
SX 499 45 85 1 B3 8y J AC_| 585
S 498 43 3 79 86 K v 575
S 458 45 74 78 85 f 1] 628
S 497 Rotar B2 81181 96 18 1] U 80
5 492 2s 82 84 95 D T 28
S, 400 z2s B4 5 89 B - 112
5 398 45 79 | 78 70 75 D 5 213
s 398 2 s a1 80 93 F AC_ | 550
5 398 2 s 83 | 83 30 G AL | 502
sX 397 25 82 78 CAl J AC | 567
SX 397 25 K] B0 93 79 ] AC 13
5X 196 25 ] 3 9] D T 25
S kYA 25 B4 B4 90 D 1] 131
3 358 43 75 | 80 a4 AC_ | 594
S 356 4 5 76 80 B9 71 76 B [ 101
g 356 45 16 79 89 F v 602
S 356 45 77 | 8] B85 D V 20BA
SX 348 25 B9 | &9 A7 E X 631
§ 344 A’s B4 | BF 93 D 0 44
s 249 25 a2 82 9] B ¢ 23
S 248 45 791 79 83 i v 13
5% 248 13 79 | 78 83 F ¥ 609
SX 247 28 N 91 03 D C 1561
SX 286__1__2.§ 67 |_ 05 02 E % | 636
__ 5% __ A6 | 2851 W 71 __BO G_|__AC | 514
okl 246 |25 )82 | BOq__ | _. B9t ... 1 Db AL 134
X 244 25| 8y | Bg 95 E £ | 629
5 242 25 [_Al 1l 79 |8 cd 7 3] F__ {190
S 198 45 17 78 3 -] v 107
* Categary Code: S = Street, X = 0ff-Road, SX = Combination Street/0ff-Road

c-10

(Cont'd)




TABLE C~4 CONT'D.)

use* DISPL. | ENG. NOISE LEVEL - dB TEST . |BIKE
CATEGORY cC TYPE | J33Na| F76 (F77 | FSO |35 HPH | 55 MPH | SITE | MFG'R | NO.
5 195 2 5 81 83 9] 79 D AC | 165
g 184 2 S 79 76 [ 0 1] 126
5% 183 2SS g1 a1 9] D U 2074
SX 183 2S[ 82 79 9z 79 i} U 81
5 174 S a3 81 86 | 68 75 i F a9
SX 174 2 s B4 g0 89 77 i F a8
S 174 2 S a3 79 a5 B i] 8
S 174 2 5 1 i C F 3]
SX 7 25 83 | 81 52 [i] AE [ 218
3] 7 2s 82 80 97 D AL_1135
5X 17 z2 5 a2 80 92 G AC_] 516
SX 124 i°s 78 76 54 J V 563
5X 124 [ &5 83 ] "o 94 B v 110
SX 124 45 81 8l 90 F v 6N
sX 124 28 a8 85 K C_ [%73
S 124 2 5S 78 77 90 75 D Q 62
S 124 45 81 81 85 B ] 08
S 124 45 80 |80 89 F V610
S 123 2.5 80 B 83 | 68 75 1] F 92
sX 123 2 £ 77 89 I 73 81 D F 53
SX 123 2 S 23 80_| 83 ] o0 | 79 g4 B ¥V 03
s 99 I B27] 82 9] B 01
SX CEM 84 |79 95 3 v 112
SX 99 4s a5 93 F V 512
e SH 89 2.5 78 77 93 B ] 3
sX 1] 2 S 81 81 50 B ] 7
ox 98 5 76 |75 83 D U 7]
S% 97 S 77 77_1 80 | 6% 3] AC | 167
3 29 45 76 |73 77 |82 i) V 169
SX 13 23 78 79 |03 B i] 22
5X 72 45 76 73 | 781 19 ] ¥ bl
3 72 1% 2 77 a4 B ] 0z
SX 72 45 80| 80 57 F V_ | 613
SX 72 P 72 70 7727 79 ) AC | 166
SX - 72 P 69 C AC | 36
Sk 72 Z5 74 C AC | 35
S 49 2.3 71 i} V_ | 168
] o363 1 28 94 C X 4
I SR S 5 O D ——e T T 3
i — 354 To7g’ e ) A fid
X ___354 28 B8 |~ 83 9 i A A3
X 336 s 90 | 89 59 88 D 3 52
X 326 25 79 180 A4 D 1 38

* Category Code: S = Street, X = Off-Road, SX = Combination Street/0ff-Road

cont'd.
C-11



TABLE C~4 CONT'D.)

use * [ 0ISPL. | EnG. NOISE LEVEL - dB TEST{ BIKE !
CATEGORY cc TYPE [Jd331a | F76 {F77 | F50 |35 MPH |55 rpy SITE | MFGR | NO.

X I 310 25| 86 | o4 N £ T_ 1634 ]

X |__31¢d 2s ) ] 98 | B0 D J 200 |

% | 248 4 s 84 78 R8 B v 109 |

X | 748 251 9 90 104 E T _|6&37

X 248 25| a 84 g3 D T_ 1211

X 248 25| 90 | a9 B9 0 T__1353

X 247 25 84 | 82 9] E T 1633

X 237 2 5| 707 {101 116 3 X 1830

X | 24% 2 S 97 89 38 1] ] 209 A

] | 245 2 93 g 89 82 BS i J 98

X 246 2SS 89 [ o B9 B q 24

X 244 2S] o0 [ &8 90 D X 137

X 171 251 63 [ & ] 3 ] 638

X 171 28| 87 [ 83 04 B v 111

X 23 28|95 |97 55 F AC | 587

X 23 2 S| 160 [ g7 104 I U 541

X 123 28| 77 [ 77 B5 i T 154

X 119 25| 95 3 K| 635

X ) 25 73 D V__ 1909

X 79 25| 79 78 | &) B6 D 0 64

X 72 4 S| ot 78 | 82 | & i] v 72|

X |72 25| 75 7a_178 [ 9a 0 U 32_]

] 72 eS| 76 175 |77 |85 i} AC 56

X g Z 5 . £9 i v 546

X 9 55 74 H V 532
MOPED 49 25 66 J AA_ | 566
MOPED 39 7S i) D I 178
MOPED 39 25 ¥ i AR | 177
0P ED 49 i 3 D i 70
MOPED 49 25 74** b g 4]
MOFED g I 69 3 a9

* Category Code: S = Street, X = Of f-Road, SX = Combination Street/0ff-Road

** Limited editfon vehicle - no longer in production

c-12



Table C-5

NOISE LEVEL - NEW MOTORCYCLES,
YEAR OF MANUFACTURE 1975 AND 1976 (BY MANUFACTURER)

For off-road mtorcycles (mx) means motorcross
and (t) means trials motorcycles

HONDA
Mode J-37a F-76 F-50  35mph smph  Site
Street
GL-1000 76 81 87 68 71 D
GL-1000 82 88 c
GL-1000 76 79 88 F
GL-1000 77 85 88 J
GL-1000 76 83 88 ]
GL-1000 76 84 88 70 74 B
GL~1000 80 88 ¢
GL-1000 76 89 ¢
GL-1000 77 88 ¢
CB~750F 77 88 c
CB-750F 76 78 87 F
CB-750F 77 86 ¢
CB-750F 76 7 85 g
CB-750 81 84 93 D
£8-750 75 82 95 F
CB-750 82 85 94 B
*CB-750A 77 79 89 b
£B-550 84 93 c
CB-550 82 82 91 K
CB-550 83 84 %0 D
¢B-550 82 83 92 F
CB-550 83 85 89 J
C8-550 85 83 91 1.
CB~550F 82 83 84 8
CB~550F 80 83 c
£8-550F 83 84 c
CB-550F 80 84 c
CB~550F 78 79 84 E
€8-500T 73 79 g K
CB-500T 74 78 85 F ;
CJ-360T 76 80 89 B :
CJ-360T % - 79 89 F
CB-360T 77 81 85 D j
CB-200T 7 78 85 B i
(B-125 88 . 81 85 B ;
CB-125 80 80 89 F
Combination i
XL-250 79 79 83 B {
XL-250 79 78 83 F ;
XL-125 7 76 a4 2 :
XL-125 83 80 84 8 |
*CB-750 81 83 a1 D ’

i

e - - - Rt e Yy

4 i v et




Model

XL-125
MT-125
XL=100
XL=100
CT-90
(T-70
xL-70
=70

0ff-Road

TL-250 (t)
MR-178

XR-75

Street

X5-650 C
X5-650 C
RD-400 C
RD-400 C
X5-360 C
AD=-200 C

Combination

XT-500 C
X7-500 €
X7-500 C
DT-400 C
DT~400 C
DT-250 C
DT-250 C
DT-175 ¢
DT-175 C
DT-175 ¢
DT-100 C
Chappy

Chappy

Chappy

Off-Road

YZ-125 C {mx)
TY-80  (t)

J-33a

81
83
84
85
76
76
82
80

84
87

81

83
82
8l
83

8l

Table C-5 (CONT'D.)

HONDA
F-76  F-50
81 %
80 %
79 85

93

73 82
73 79
77 84
80 92
78 88
83 94
78 84

YAMAHA

87 92
86 89
80 9
83 50
80 90
83 91
78 89
81 90
83 89
78 91
80 93
77 80
80 89
81 92
80 92
80 92
77 85
70 79
92 95
75 85

c-14
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Model
Street

GT-750
GT-750
GT-550
RE-5

GT-500
G7T-380
GT-185

Conbination

T5-400
TS-185
TS-185
T5-100

Off-Road
RM«125 {MX)
T4-75

Street

KZ-900
KZ-900
KZ=-900 LTD

KZ~750
KH=-400
KZ-400
KH-250
KH-100

Combination

KE-175
KE-125
KM-100A
KV-75
Kv-100

Off=Road

KT-250 (t)
KD-80 ‘

J-331a

83

83
82
82
84
79

81
81
82
76

100
75

83
8
18
8
81

89
79

F-76

84
83
84

84
76

81
81
79
75

97
74

87
87
89
83
79

82
82

79
n
81

Table C-5 (CONT'D.)

SUZUKI
F=50

94
92
93
9
95
S0
85

9
91
92
83

104
94

KAWASAKI

96
97

90
89

9
9

85
90
91
93
%0

89
86

C-15

35mph

72

70

55mph

74

78

79

76
74

75

Site
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Mode
Street

FXE (Calif)
FLH {Calif}
FLH

XLCH (Calif)
XLCH (Calif)
XLCH {Calif)
55-250
55-175
$8-125
$5-175

Combination

SX-175
SXT-125

Street

Laverda 1000 Three

MotoGuzz1

1000 Converter
1000 Converter

BMH R90/6
BMH R90/6
BMW R90/6
BMW R90/S
BMW RS0/6
BMW R90/6

Benel11 750 Sef
MotoMorini 3 1/2

Combination

Bultaco 350 Mata

dor

Can-Am 250 TNT
Carabella 250 Cen-
tauro Enduro

Can-Am 125 TNT

Enduro

Table C-5 (CONT'D.)

HARLEY-DAYIDSON

J-331a F-76 F-50 35mph
82 86 94 73
84 84 90
85
87 88 99
84 88 99 74
84 87
81 79 £8
83 81 86 68
80 78 83 68
81 86
84 80 89
83 77 89 73

OTHER MANUFACTURERS
92 94 95
80 83 89
84 88 86
83 84 90
82 82 89 67
a1 87
82 88
81 a2
81 87
82 86 92
84 86 92
89 89 87
91 a1 103
97 95 102
a8 as

C-16

55mph Site
76 D
7 D
c
D
77 D
7 D
77 b
75 D
79 D
c
17 F
81 D
D
G
72 D
J
73 ]
c
c
¢
o
12 D
)
E
]
E
C

SR SU e R



Company Mode]

0ff-Road

Montesa Cota 348 (t)
250 Enduro
250 Enduro
250 Enduro
Cota 247 {t)
Cota 123 {t})

Buitaco 370 Frontera
370 Frontera
350 Sherpa T{t)
250 Pursang (mx)
250 Alpina
250 Frontera

Husqvarna 360 Automatic
360_WR Cross

Country

03SA 350 Plonker (t)
250 Pioneer

Rokon RT-340 II

Hodaka 250

Indian MT-175

Carabela 125 Marquesa
MX

Mopeds

Model

VT

Garelli

Yelosolex 4600

MotoBecane Mobylette

Vespa Ciao

Peugeot 103 LVS v3

Other small motorcycles
Honda MR 55

Honda
Honda

NC-50
MR-50

Honda A1l Terrain Cycle

* Limited edition vehicle - no Tonger in production.

c-17

Table C-5 (CONT'D.)

OTHER MANUFACTURERS

J-331a F-76 F-50 35mph 55mph Site
86 84 88 £
91 9@ 140 E
84 84 93 D
90 89 89 D
84 82 91 E
77 I 85 D
94 c
95 €
78 80 84 D

101 101 116 E
90 86 90 D
89 85 95 E

92 ]

88 83 9l D
91 89 98 80 D
93 51 89 82 B5 D
S0 89 99 88 0
92 89 98 D
90 86 91 E
95 E

F-77 Site

74 D

66 J

60 0

67 0

69 D

69 D

74 H

71 D

69 1

73 D




TABLE C-6 NOISC LEVELS,
19691974 (YEAR OF MANUFACTURE)
IN-SERVICE MOTORCYCLES IN STOCK CONFIGURATION

USE* pisPL] ENG. NOISE LEVEL - dB TEST BIKE

CATEGORY ¢ | Tyee[J33Tal F76 | F77 | F50 |35 HPH |55 tPH | SITE | MFG'R] KO,
5 207 4l 83 o5 | 72 A A78
5 207 4 S| g 03 | 72 75 A A6
S 307 4 &1 & 04| 72 70 A A98
5 207 25| 9 05 | 77 82 1 A 299
3 207] 4 S| 89 05 |79 84 A A100
S 2071 4 S] 85 98 | 72 76 A A58
S 1207 &S] 87 74 79 A 74
3 12073 5[ 89 75 75 A 475
S 12074 5| & FEEE A 377
3 2071 4] 86 072 77 A 720
5 207 4 5[ 107 C 1§
5 507 _as] _aj 10 C 0
S 120714 5[ 92 C 55
S 905 |4 5] 84 A 7E A 476
5 95| 4 <] 83 8.1 73 78 A AT22
3 951 45| 6 59 | 74 77 A ALY
5 90 45| 78 86 &1 6h A AlB
5 903 a5 82 9% | 72 75 A A
3 TN Y R 57 170 73 A A2R
5 903 45 I 97 72 76 A AbY
5 903 [ 45| 84 95 [ 7 75 A Al53
3 563 [ 4 5[ &5 g2 C £8
5 03] 45| 66 35 C 33
S 503 ] 45| 83 3 T 7
3 5031 45 &5 37 B 17]
3 B8 | 4 S| 08 54 C 33
5 T S - 1) C 75
5 Bog | & S| 82 | B8 B6 &3 i) 158
3 8a | 2 S| B 96 1 68 73 A IYER
3 0 |4 S| 83| &8 90 D 147
< s 4 s 79 8 | 73 75 A A5G
3 88 < 92 1T 67 75 A Ad
3 Ba | 4 s| 8l | &4 0] D 140
S 748 | 4 5| 80 57 178 78 A 43
5 716 451 90 | 93 162 80 ) 155
S 749 [ 4 S| 82 9 1 72 75 A A1GZ
5 745 ST 9 700 c 63
5 748 |~ a4 5] 80 97 1 58 72 i A13E
S 743 | 45| 80 89 168 i A AT06
5 748 | 45| 73 87 | &2 ] A A107

*CATEGORY CODE:

s ah ey B e e 8

§ = STREET, X = OFF-ROAD, SX = COMBIMATION STREET/OFF-ROAD

Cont'd.




TABLE C-6 (CONT'D.)

CATEGORY * LC TYPE [J33la[F76 [F77 | F50 |35 MPH |55 MPH [SITE | MFG'R | NO.
S 74 45 5 9] 12 7 A .Y
S 748 28 a3 93 73 76 A Al18
S 745 4 S 87 938 74 79 A A3
S 745 45 76 8 63 69 A A97
S 745 4 85 74 88 6l 66 A A9}
S 745 45 75 87 62 69 A Al03
S 745 48 76 a7 64 72 A AlE2
S 745 45 77 87 64 70 A A6l
S 745 4 S 76 79 B89 G 515
S 745 4 S 83 96 C 10
S 745 45 17 a0 C 7
S 744 45 A9 { 94 96 D 142
S 743 4 S B4 94 72 76 A AB1
S 743 45 a2 84 94 F 589
S 7138 25 iK] 94 68 74 A LARE
S 738 2 S 85 92 72 75 A AllS
S 7381 2§ B2 94 72 74 A A32
5 736 4 8 86 BO 98 F 625
5 7136 4.5 [ 90 99 I 549
S 736 4 S 9] 101 C N
S 736 4 S 26 15 C 62
§ 736 45 79 93 65 70 A Al?
S 736 45 /8 92 67 73 A A39
5 736 4 S 77 94 68 71 A AiY
5 736 45 81 93 h9 73 A 133
S 736 45 79 94 66 71 A A28
) 654 45 85 00 2 80 A Al7]
5 654 [ 85 100 74 79 A 127
S 653 4 S B7 g5 C 6
S 653 45 87 9g 74 77 A Alg5s
g 653 45 92 97 73 74 A 68
S 653 ( 46| 05 73 75 A AZ4
g 653 1 _A S| B84 | 687 93 G 501
S 645 145 | 86 g8 | 71 77 A Al72
S 749 | 4.5 |86 57 |70 78 A A104
S 649 4.5 | B 100 |67 72 A A1
c 910 4 3 fl 87 L f4
_9 544 28 8 5] of 71 A A33
S 544 4 5 ;0 93 64 71 A Al
S 544 48 an 9] 69 73 | A A%
S 544 48 81 92 67 75 i Al105
S 544 45 80 93 68 74 A Als7
5 844 [ A4S K 8] E9 1 543
.
* Category Code: S = Street, X = Off-Road, SX = Combination Street/0fFf-Road

cont'd.



TABLE C-8 {CONT'D.)

USE .| oiseL. | e, NOISE LEVEL - dB TEST BIKE

CATEGORY cc | Tvee [93ma [ £76 | F77 1 Fso [35 mew [55 wew [S1TE {Mra e | No.
5 544 | 451 83 | 85 90 6 500
5 T N 71 % 33
< 53 125 T 02 95 c 37
S 543 [ 25| 87 | 58 10 F £
S 498 [ 25|57 %174 7T T A 152
S 398 | 45178 8968 75 A A4
S LT I I L BT B F 595
3 208 458 92 7 TR 73
s 258 [ 45183 T A 76 A AI0]
S 258 | 4 5| 80 53 %7 73 A A2
S 398 [ 2 s 0 3 65 T A A146
S ae [ 451 79 50 A NIT
3 298 a5 79 Y] 7i A A}
S a56 [ a5 |80 331 %6 oA 2130
S 498 (4S84 | & 30 i 55
3 493 [ as | 52 | 8 89 3 555
3 208 1 4S80 | 8 89 G 53
3 798 14 s 1 83 | 85 % F 550
3 438 45 78 | B0 3 F ig
3 408 | 4.5 86 ] 82 a0 3 05
S 298 | 251 88 T IR 75 A i3]
5 458 [ 251 8 Too |71 81 A 7108
3 408 | 25| 84 93 |78 A EL
S 268 |2 5 90 B 176 87T A AT9%
3 208 [ 25 [ 08 53 72 77T & AToE
S 352 2578 55 174 7oA A3
S a65 o8 5% c 7
G 289 |25 | 83 T M A 7LD
3 T T 58 [ 74 e T A A190
S a1 s 183 1 52 30 E T
S a4 T a5 1 9T 8% i) H 5]
3 444 | 45| 85 | B8 Too F 518
S 280 | 4AS [ ta T ® 56 i 528
5 aas A |4 5 F 51
<X 29 A5 | 8a 7 %A 756
< 142 4 S| 0 89 67 T A 7157
S 248 1251 8 50| &9 E i A6
3 244 [ 45| 8l 6o 73 A 76)
: 08 |2 s |74 175 25 7 578
5 as Tas | 76 176 65 F 500
S 398 ]2 S| 64 | 86 52 G 3E]

* Category Code:

S = Street, X = Off-Road, SX =

€-20

Combination Street/0ff-Road




TABLE C~6 (CONT'D,)

NOISE LEVEL -~ aB

JSE + 1 OISPL. | ENG, TEST BIKE

CATEGQRY cc TYPE J331a 1 F76 | F77] FS0 ) 35MPH | 55 MPH | SITE | MFG'R| RO,
S 398 45 86 84 90 G 507
S 398 45 87 9Q ¢ n
R 398 45 87 88 n_ i8 A ASY
S 398 | 4§ 87 89 10 75 A AS3
S 398 45 82 92 70 16 A Al154
S 397 2 8 83 98 76 79 A Ala
S an 28 90 B9 il 73 A ALY
S 37 23 a7 87 66 A A A92
S N 28 g0 a9 &7 72 A AGS
S an 25 82 92 68 71 A AG3
S 356 43 9z 92 10 H 526
s 356 45 g2 8] 88 537
5 356 S a2 83 89 563
S 356 45 83 33 g9 J 560
S 356 45 80 B0 90 F 603
sX 356 ) 79 81 9l F 614
5 356 45 80 £0 E9 F 627
S 356 45 16 88 71 il A AB7
) 356 48 80 92 67 72 A Al52
S 356 45 81 2] b7 70 A ALY
S 56 45 19 8y ] 70 A Al84
3 351 28 84 97 80 B7 A A27
S 347 2.5 87 BS ] 212
S 347 4 17 78 91 F 623
s 347 45 74 51 i 75
S 347 45 76 &7 b5 10 A A168
S 347 25 82 .80 82 G 503
5 347 1.2°8 5 g7 73 76 A A22
R My 125 15 94 / 74 A 448
S 347 25 36 86 72 75 A ATl
S 347 285 84 88 74 76 A AcZ
3 347 25 83 95 15 78 A Al2?
S 347 25 3t 98 73 79 A A179
5 346 28 87 94 18 81 A Al69
S 346 25 32 g7 73 76 A A110
S 346 25 g3 88 | 73 11 A AS2
S 326 45 85 96 12 18 A A129
S 325 45 82 a3 89 H 525
S 325 45 i} 85 94 ] 539
S 325 S b 87 92 K 576
S 325 4.5 81 82 9 F 624
) 325 45 76 ] 1] 72 A Ale

* Category Code:

c-21

S = Street, X = Off-Road, SK =

Combination Street/0ff-Road




TABLE C-6 {CONT'D.)
USE | brseL. |enc. NOISE LEVEL - dB TEST BIKE
CATEGORY*  ¢C | TYPE [9331a [ F76 [F77 ] F50 |35 MPH | 55 ek | SITE (MFG'R! NO.
s 25 | 45| a0 03 | 48 72 A A23
g 325 45183 317 78 A A%
3 e 4 s |80 P 3T A AS3
3 5 4S80 P 73 A AD:
3 350 T2 s 1% %6 74 A RS
< 35 T AT 7 TR L) A105.
¢ 325 1 4 s 8 sa 7 A A159
3 35 [ 45| 77 8367 1A AlA7
3 251 as | 8 53157 72 A A145
*S 325 4 S 81 92 9 74 A Al139
5 328 4 S (Y 95 72 75 A Al6b
3 305 1 451 86 To0 |76 T A AIY
S 249 28 [:Fd 92 70 76 A Al
3 47 | 25 B4 78 a1 g 504
9 247 FAE 84 g2 C Fl
3 27 125 T8 T E) 77 A 4%
3 7 258 o 75 A R160
3 Y N Y T E 75 2 AZ5
3 27 T2 s 8 5o 175 7 R ALl
s 246 25 [ 5a 870 i A )
5 98 | 451 40 50T 76 R Azl
3 98 4 179 i F €00
3 98 % 7178 ; 3 o
5 98 | 451 76 176 55 A 5
S a8 [ 4 S| 80 93 170 75 R Al
5 95 [ 3 1 80 CE N A 73 A Az
S T T A 1 87 g 505 ]
R 82 T a1 70 3 57
Yoo 1 a s 82 54 8 3 53
s AL T 25 83 5570 7 A A14
S BT 77 % |68 7 3 3B
g 20 25 81 g2 74 77 A A104
< 74 | 45 76 BT %7 3 A AYA:
3 71 as 1T SRS A A A130
3 70 1251 76 T B N 7 A A134
3 7 T AT 861 70 7 A A2
3 7T e 56T ) 7 A 787
S 74 25 95 98 C 24
3 R 37180 D A A30
3 T A Y 5T R B A Az
3 176 25|85 8874 ;i A3
3 PR 57178 il A FARE
5 T s BT 74 8 7 AED
3 17 1 2s o BT 79 | 2 A R66

* Category Code:

§ = Street, X = Off-Road, S% = Combination Street/Off-Road

C-22

cont’d.




TABLE C-6 {CONT*D.)
USE | oDIseL. {en. HOISE LEVEL - dB TEST BIKE
CATEGORY cc | Tvee [3331a [F76_|F77 | Fs0 |35 M| S5 pH |SITE [MFG'R | HO.
‘s 174 | 25 | 8 gol 75 | 73 | A Al8
5 1771 1 2s | 60 B8 | 77 | 79 | A A7
g O R A £3 G 506
5 2075 |60 85 | 74| 78 | A A8
3 K R ) 577 [ 761 A K
3 I I I 85 170 77| _A ALH
3 27 (a5 8l I N 2 I Al80
3 I N I i ] 57
5 27 4S80 (78 68 545
3 32 T a8 7] 68 5
3 Yo7 |45 |78 |77 88 0 529
S 27 a5 |8 H 522
3 T Y 5 A 284
5 G025 | 87 o) 7 8l A 2150
3 99 [ 45 19 0 76 |79 [ A A8
3 T 76 |8 A AR
3 5 | 2.5 | 80 B8 A Als
3 I I 7 7 A A
3 57 1 2% 20 2 Y 558
5 50 [ A4S [ 7 B |74 |79 1A A10
S B 25 78 2 T I L &
5 73 [ 25 [ 82 |8l 55 G 512
5 v A W 2 F 535
S 72| as 73 53| 69 A A135
S 4917 &7 D T57
57 306 | 2.5 | a4 183 T T 550
3] 396 | 25 80 G O 7 N ) ALz
3; 396 25 |80 95 |72 |75 | A 235
51 I R D 05 i 57
S B |25 8 Too |75 A1 1 A V]
S 35) |25 | 8 53 1 76 | 80 ] A A%
S 35 C I E I 9 F 502
X 4S8l N N £ I AYES
5X 368 451779 TN T N 2 N I AL23
] I I N EA (E F £08
5X 325 ] a5 197 |90 52 I 538
5X 5 1 as |85 |84 3 E 616
X Ses Tas 1 N I L ) AT
S) 28012 s [ 80 38 | 74|76 | A A183
3 283 45 [ 79 T Y £ Y 5
5 240|475 |8l 30 T b9 |74 | A AGG
s 248 {45 | 60 B 73 |75 T A A8

* Category Code: S = Street, X = Off-Road, SX = Combination Street/0ff-Road
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TABLE €-6 (CONT'D,)

use | DispL. | Eng, NOISE LEVEL - dB TEST BIKE

CATEGORY CC_| TYPE [J331a [F76 | F77 ] F50 |35 1PN |55 19PH | SITE | HFG'R| NO.
X 205 | 451 A0 pol 71 | 75 | & A102
X 208 4 5] 0] S0 73 [ 76 | & RIS
X 248 {4 s 00 | o8 37 c 520
S 248 251 82 |82 )] 5 3E
S 208 [ 25T 85 I8 92 i 540
S 287 |2 5] a0 ¢ &4
SX 246 |25 3 T 95 | A A15]
SX 246 [ 25| 02 B 57 F )
SX 246 |2 5| a6 59 ) A28
X 246 2 5| 70 7 Y N T ) 157
5X 206 1551 79 88 (70T 76 | a A37
X 245 | 2 s| g |83 94 J 558
50 212 |2 5] 07 |8 9 I - 57
SX 24212 5 81 {90 % FER M 9
5K B 2s| & e C ]
SX 3 25| 3] 7 76 A T
X B3 [ 2 S| 88 5417 79 T A 155
S 83| 251 & 7 2 N 764
X Y P 30 A 72
37 B3] 25 o A AT4
S R ) 7 NN N Al73
X 74| 4 S| B2 % A 783
X 3 I 2 O O A7
5X T as 8 N O T Al17
SX_ 7 25 86 g 81 84 A Al2s
5 A N I ] ; 517
) 2518 100 AT T I AL
X 2SI e T O Y it
X 231 2 S| ST {80 | 84| A Al67
33 T21 [ 2S] 88 G088 | 87| A AL7S
X 23 7S 8 571 78| 90| A AIE9
X PN A Y] o T O AT97
SX ;i 2s| 88 T I Y B YET:
33 PR AN I 55 F 579
X 22 4] 863 Bd i 530
5X 22 |4 5] 100 ] C 15
X 22 |4 79 N I W AIES
5 T N N S D T Al
X 9 4S8l Y I I ATIE

* (ategory Code: S = Street, X = Off-Road, $X = Combination Street/0ff~Road

cont'd.
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TABLE C-6 (CONT'D)

use | orseu e, NOISE LEVEL - dB TEsT BIKE

CATEGORY co_ | TYPE [3337a [F76 | F77 | F50 |35 MPH [55 1eit| SITE | mF6'R | Ko,
s 9 | as| 8 e | 74 [ s | a A1)
S 90| 2.5 82 |8l | 8| 98 D 155
St N N T R Y 5 F 584
S T Y Y2 Y 102 ; 586
St a7 | 251 79 I O O A199
3 o7 | 25| 78 b2 [ 76 | B2 | A R176
3} o7 | z2s[ @l 52 74 [ 17 | A AED
3 57 1 25| 75 B0 | 73 | 75 1A A5
St a7 25 76 52 |72 3 A29
St 5 25 79 2 | 79 [ 8 1A 4200
3 IO AR A 87 61 [ 70 | A 250
X B T2 S[ 71 79 [ 547
SX P Y 82 [ 78 A A170
5 RN W C 18
i 205 [ 25|92 | a1 % D 143
C 2at |2 s 9l ] ol ol 5 125
X 246 1 25 1 0a | 96| 85 |8 1 0 201
3} EXMREE 5 ¢ 1
5] 173 A5 8 [ 05 %5 I 538
; T s 80 %0 C 5
] I N Y 97 F 583
i 72 NN TN O T 7 523
X a5 0 78 536
X 29| 45 75 535
7 39| 45 TG 7 534
X 439 4.9 15 533

* CATEGORY GODE: 5= STREET, %= QFF-ROAD, SK= COMBINATION STREET/OFF-ROAD,
C= COMPETITION ONLY (Labeled)
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TABLE C~7 NOISE LEVELS, 1969 - 1976 MODEL YEAR IN-SERVICE MODIFJED MOTORCYCLES

USE ,.[_DISPL. ENG., NOISE LEVEL - d8 TEST BIKE
CATEGORY | CC TYPE (J331a |F76 | F77 | F50 [35 MPHI 55 MPH | SITE | MFG'R | HO.
S 1207 45 a? 98 99 D F 185
S 207 45 g5 C F_ 119
5 207 45 [ C F_ |66
S 207 49 94 C F_ 146
g 207 45 | 9] £ F_ |32
5 207 45 ag C F_ {29
S 1207 48 87 [ F [ ?
5 1000 45 94 C F 16
5 999 4s 097 [ V__ | 34
5 4995 a5 9] 93 101 ) F 186
3 503 45 102 C Q 72
S 903 45 g [ n_]50
3 785 4 S a4 € P 17
3 739 4 S 100 . C vV 39
3 738 S 9B C v |43
3 736 43 90 | 92 a4 F v__ | 817
3 736 45 q] 93 03 F Y 506
S 736 45 97 | 97 101 K v 574
S 736 | 4§ 91 96 97 H v 531
S 736 | 4 § §9 € v 67
5 736 43 86 C ¥ 56
g 736 2 S 92 T v 38
5 544 45 86 € v g
3 497 4 5 7E 79 6 F V 595
' S 46¢ 45 g3 85 96 F vV 507
; 3 458 4’5 a7 C 0169
; g 490 45 g7 C AD | &4
; S 442 [ 2 S 8z | &% 57 F V__| 620
i 3 444 1.4°S | Y00 |01 112 E V1615
: S /e 1258 57 i C 3153
: S 350458 97 C Vv g
5 g 38 T4 [ 100 | 98 106 ] AC | 564
| S 348 | 2 S 98 | 96 102 F V| 622
i S 347 2 S B7 B5 97 F AC 1 588
: s 347 [ 25 88 C AL | 65
f S 325 [ 4 s g9 C v 70
: S 325 14 BS C i 13
! S 3251 2§ 93 94 103 F V 15
‘ cX 122 148 35 C v 4
X 750 (4§ 101 C v ]
% 174 2 S 1100 C C a7
X 123 |25 [ 102 [ og 103 K v 5727
X 72 | 4% B3 | 77 79 93 1 V 524

* Category Code: S = Street, X = Off-Road, SX = Combination Street/0ff-Road
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TABLE C-8 MOTORCYCLES USED IN AFTERMARKET PRODUCTS STUDY
BIKE MO, MAKE /MODEL MFG, DATE
174 Yamaha XS 650C 10/75
203 HarTey-Davidson XLH=1000 7718
204 Honda GL 1000 1/75
205 Honda CB 550 8/75
206 Kawasak 1 KZ 900 6/75
207 Suzuki TS 185 12/15
208 Honda CB 360T 6/75
210 Handa GL 1000 8775
212 Yamak a RD 350 5/14
213 Kawasak 1 KZ 400 11475
214 Kawasak 1 KZ 900 1/75
215 Honda CB 750 9/75
216 Honda CB 500 5/74
217 Suzuki GT 750 8/74
218 Yamaha DT 175C 6/75
219 Honda 8 750 /75
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TABLE C-9  AFTERMARKET EXHAUST SYSTEMS

Alphabets
Mode] Manufacturer Part No.
Yamaha XS-650C 10-1401 2:1
H-D XLCH 10-1056
Honda GL-1000 10-1281
Honda GL-1000 10-1280 4:2
Honda CB 550 10-1252 4:1
Honda CB 550 10-1254 4:2
Kaw KZ-900 10-1501 4:1
‘aw KZ-900 10-1502 4:2
. aw KZ2-900 10-1503 4:2
Honda CB 360 T 10-1230 2:1
Kaw KZ 400 10-1510 2:1
Honda CB 750 10-1274 4:2
Honda CB 750 CB 750
Jardine
H~D XLCH 6100 2:1
Honda CB-550 1500
Honda CB-550 9500 4:1
Honda GL-1000C 16200
Honda GL~-1000 1000
Kaw KZ-400 5400 2:1
Kaw KZ-900 5800 4:1
Kaw KZ-900 1800 Kz 900
Honda CB 750 CB 750
Hooker
H=D XLCH 27183
Honda CB 500 27181 4:1
Honda GL 1000 27322
Honda CB 750 27324 4:4
Honda CB 750 27324 4:4 «
Honda CB 750 CB 750 4:1

* Baffle removed
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Table C-9 {Continued)

Bassani

Model

Honda CB 580
Kaw KZ-900

Kaw KZ-900

Suzuki TS-185
Yamaha RD 350
Kaw Kz 400

Kaw KZ 400
Kaw KZ-400

Suzuki GT-750
Suzuki GT-750

Yamaha DT-175 C

Honda CB 750
Honda CB 750

Honda CB 550
Honda CB 550
Honda C8 550
Yamaha RD 350
Kaw KZ 400
Kaw KZ 400
Honda CB 750
Honda CB 750
Suzuki GT 750
Yamaha DT 175-C
Honda CB 750
Honda CB 750

C-29

Manufacturer Part No.

Honda CB 550 4:2
KZ 900 4:2
Perf. core
KZ 900 4:2
Punched core
Suzuki TS-185
RD 350
KZ 400
Sawcut Baffle
KZ 400 Glass Pak
Baffle
KZ 400
Baffle Removed
GT-750 3:1
GT-750 3:1
Baffle Removed
Yamaha 175

CB 750-Large 4:1
C8 750-Small 4:1

H 7500 Street

H 7500 Competition
H 7500 Baffle Removed
RD 350

KZ 400 Street

KZ 400 Competition
CB 750 Streat

CB 750 Competition
GT 750

DT 100-175

CB 750 Street

CB 750 Competition




Model

Honda CB 550
Henda CB 550
Honda CB 550
Kaw KZ 900
Honda CB 360 T
Honda GL~1000
Kaw KZ 400

Kaw KZ 900

Kaw KZ 900

Honda CB 550
Honda CB 550
Honda CB 550
Honda CB 550
Kaw KZ 900

Kaw KZ. 900
Kaw KZ 400

Honda CB-550 4:1

Honda CB-550 Baffle Ramoved
Kawasaki KZ-900 4:1

Kawasaki KZ-900 Baffle Removed
Honda CB-750 Small Core

TABLE €-9 {Continued)

HeH

KERKER

C-30

T e s e dma e E

Manufacturer Part No,

HD 550 4:2 QTS
Honda CB 550 2:1
HO 550 4:2 QTCM
Kz 900

HO 360 2:1 QTS
HO 1000 QTM

KA 40 RE

KAZI QTM 4.2
Z[-412 CM

He0D 4:1

HS 500 4:2
H500F 4:2

H 500 TO ‘
KZ 900 header 4:2
XKZ 900 4:1

KZ 400 2:1




Model

Honda CB 750

Honda CB 550
Honda CB 550
Honda CB 550

Honda CB 360 T
Honda CB 360 T
Kaw KZ 400
Honda €B 750
Honda CB 750
Hondz €B 500

Honda CB 500
Honda CB 500
Honda CB 750

Honda CB 550
Honda (B 550

TABLE C-9 ({Continued)

Winning

Manufacturer Part No.

Torque Engineering

Yoshimura

c-31

cB 750

5230 4:2
5230 4:2 Insert Removed
5230 4:2 Glass Renoved
with inserts in
5216 2:1
5216 2:1 Baffle Removed
5303
5240 4:2
5240 4:2 Baffle Removed
Silver Smith 4:l
Special Baffle
Silver Smith 4:1
Stock Core
Silver Smith 4:1
Baffle Removed
c8 750 4:1

92100
92100 Insert Removed



TABLE C-9 (Continued)

Santee
Model Manufacturer Part No.
Yamaha XS-650 C CYM-650 A
H-D XLCH 108-22 A
Honda CB-360 T 360-21E 2:1
Honda CB-360 T 360-21 E 2:1

muffler removed

Dick's Cycle West

Kawasaki KZ-400 KZ-400 2:1
Kawasaki KZ-900 KZ-500
Honda CB 750 CB-750
Yamaha RD 350 350 Racer 1
RIS
Honda CB-750 CB-750 with Quiet Tone
Honda CB=~750 CB 750 without Core
Insert
Trebaca
Honda CB-750 £B-750 2:1

RC Engineering

Honda CB-750 CB-750 Small Cone

""""" T T e R e e Byt e Al Rl



TABLE

COMPARISON OF NOISE LEVELS FROM

c-10

OEM AND AFTERMARKET EXHAUST SYSTEMS

Yamaha XS5-650C { OEM)
exhaust system a
exhaust system b

Harley-Davidson XLH-1000 (OEM}

exhaust system g
c
d
Honda GE-1000 { OEM)
a
b
Honda GL-1000 { OEM)
a
b
c
d

£-33

|
|
{
|

J33la

82

95
90

87

90
90
93
102

76
=
75

76
7
8l
78
74

F-16
86

98
95

8

9
92
96
101

81
j:4
83

83
[:2)
85
85
82

F-50
89
100
B89
99
98
98
102
107
87

as

88
96

97
94
95




Honda (B-550

{OEM)

I O0VDOoONE ~XLATUMAADAO DT

TABLE C-10 (CONT'D.)

C~34

J33a
B3

85
82
83
2
84
83
95
82
99
88
83
"84
85
83
86
92
92
84
85
92

F-76
84

86
84
82
90

83
98
a3
20
51

86
89
86
a7
95
93
85
86
94

F-50
90

94
93
86
97

92
108
92
99
99
90
92
98
96
96
100
104
90
92
99

o ke A o et kb g, P e it oy A bk b 7T



TABLE C-10 (CONT'D.)

F-80

J3dla F-76

Kawasaki KZ-900 (0EM} 80 87
a a6 91

b 50 96

c 79 86

d 84 90

e 78 86

f 79 87

g 80 86

h 87 91

i 90 97

h| a7 91

k B2 87

Kawasaki KZ-900 {0EM) 82 86
a 82 86

b 83 87

c 80 a7

Yamaha DT-175¢C (0EM) 83 81
a 89 86

b 88 86

C-35

96

99
107
94
96
98
97
95
101
103
102
97

95

98
107

92

101
100



Kawasaki KZ-400

Yanaha RD-350

Suzuki_T5-185

Honda CB~360T

TABLE C-10 (CONT'D.)

J33la F-76

{ OEM) 79 79
a 86 86
b 83 83
c 102 97
d 84 82
e 8% 88
f 83 84

g 91 91
h 83 88

i 87 87

j 94 95
{DEM) 87 85
a 101 97
b a9 86
c 88 85
{0EM) 81 81
a a7 86
) 78 a
a 94 94
b 81 83
c 85 86
d B8 86

C-36

F-50
91

97
89
105
95
21
51
97
95
95
101

81
100

85

89
91
96
101

T e L



TABLE C-10 (CONT'D.}

J33la F-76 F-50

Honda CB-750 { OEM) 81 :E] 93
a 79 84 89

b 86 87 97

Honda CB-750 (OEM) 81 8 9
a 85 87 96

b 88 94 100

c 89 90 99

d 82 82 94

e 84 86 96

f 83 81 98

g 82 92

h 82 84 93

i 89 95 102

j 87 89 99

k 90 91 101

1 87 94 98

m 81 83 96

n 82 87 92

0 90 98 100

p 84 87 94

q 91 95 104

Suzuki GT-750 (OEM) 83 8 9%
a 84 85 93

b 87 89 98

© 37
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TABLE C-10 (CONT'D.}

Inserts and Baffles Removed

dB over insert or baffle 1n place

Jidla F-76 F-50
a 21 21 15
b 16 15 13
¢ 17 17 13
d 13 11 17
e 13 10 13
f il 11 14
g 18 16 14
h 19 17 14
i 13 15 15
h 6 4 3
k 16 17
] 5 5 8
m 18 22 17
Muffier Removed
dB over muffler in place
J33la F-76 F~50
Yamaha X5-650C 22 18 23
Harley-Davidson XLCH 19 16 1
Honda CB-550 16 15 20
Honda GL-1000 20 17 24
Kawasak{ KZ-900 19
Honda CB=-750 20 20 19
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TABLE C-11
CLOSING CONDITIONS IN J331a TESTS
J33la CLOSING CONDITIONS

BIKE No., DISPL. % RPM Ft. Past Mic . MPH
101 356 100

102 72 100 45 18
103 123 100 64 27
104 999 100

105 736 100

108 537 71 100 a5
107 198 93 100 38
108 124 94 100 32
109 248 100 25

110 124 100 45 30
1 171 — 100 100 ki1
112 99 100 30 25
113 248 100 100 35
114 99 100 30 25
115 99 100 78 31
17 94 100 T00 77
118 174 100 27 29
119 400 100 100 4]
120 746 93 100

122 73 100 25

123 259 00 100 KE:]
124 246 100 72

126 396 100 100 44
126 184 100 56 30
128 492 B8 100 46
T30 LE] 100 25 76
131 371 93 100 45
132 543 100 100 44
134 246 100 30 23
135 171 100 25 20
ar 248 100 .25

138 326 100 25

139 898 100 95 48
140 828 80 100 49
142 744 74 100 50
143 205 100 50 10
144 344 94 100 48
145 981 a8 100 52
146 246 100 100

147 844 69 100 52
151 -7 7 100 45
152 33 92 100 35
153 248 100 3

154 123 100 100 32
155 98 100 75 :

TED 72 100 35

158 goa 83 100 60

C-39
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TABLE C-11 (CONT'D.)
CLOSING CONDITIONS IN J33la TESTS

J33la CLOSING CONDITIONS

BIKE NO. DISPL. % RPM Ft. PAST Mic, MPH
156 T2 100 35
158 898 83 100 50
159 750 10 100 45
160 736 69 100
162 124 100 25 25
163 903 68 40 52
100
153 TS 100 75
165 195 93 100 36
166 72 100 35 19
167 97 100 75 30
169 89 100 55 22
i) T2 100 50 20
172 72 100 55
173 397 100 25 24
174 653 64 100 46
175 748 76 100 57
175 738 B3 100 B3
179 903 67 100 45
180 497 88 100 a3
181 183 100 25 28
182 72 100 40
JE:K] 353 10 50
185 1200 77 100 a5
186 995 80 100 50
187 1200 90 100 45
188 174 100 35 45
74 40 50 K}
190 242 100 25 3
191 242 100 25 k)
192 123 100 60 35
193 123 100 40 kY4
193 TZ00 77 00 37
185 995 75 100 48
195 995 75 100 48
197 242 100 25 32
198 246 100 35 kF]
7200 310 00 (1] 3?2
201 246 100 40 32
203 995 85 100 47
204A 999 57 100 50
205A 544 82 100 48
“RTA 183 o0 100 10
208A 356 g2 100 45
2004 246 100 a3
210A 999 87 100 48
21 248 100 90
V) 7 100 00 10
213 108 96 100 42
214 903 n 100 48
215 736 69 100 50
218 171 100 25 22
219 736 75 100 50

C-40
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TABLE C-12 MEASURED NOISE LEVELS RELATED TO CLOSING RPM

The sound Tevel data presented in this table were ohtained using the F76, J47,
RGO or variations of these procedures. Commonality is closing rpm being
obtained at full throttle at a point 25 feet past the microphone target
point. Matarcycles are 1975 or 1976 year of manufacture except as noted.

dB @ % rpm
8IKE NO. ISE** MAKE/MODEL 75% 100% NOTED REMARKS
101 5 Honda CJ 3607 79.5 83,3
103 S Honda M7 125 80.1 82 .4
104 S Honda GL 1000 83,5 87 .4%
105 ] Honda CB 750 85,0 B9,1*
106 S Honda CB 550F 82.8 85.2
107 s Honda CB 2007 8.1 82.%
108 5 Honda CB 1258 81.1 83.7
109 X Honda TL 250 78.0 83.9
110 X Honda XL 125 79.6 85.1%
m X Honda MR 17§ 8z2.2 88.8
112 X Honda X[ 100 78.8 a4 .4F
113 3 Honda AL 250 78.6 82.7
114 X Kawasak i KM100A 77.0 78,0%
115 s Kawasak { KH 100 B1.8 84.3
117 8 Kawasaki KV 100 81.2 83.8
118 L34 Kawasak 1T KE I75 79.3 BZ.6% 80,9 0@ 663
119 S Kawasaki KH 400 B4.6 B7.5 B5.6 0 91%
120 5 Kawasak T K2 750 83.0 88.5%
121 s Kawasaki Z1F 800 89.4 91.8B 51.4 @ B4T ‘74 yr, of
123 5K Kawasaki KH 250 81,6 88.3 mfg.
129 X Kawasak T KT 250 87.8 52.9%
125 L Suzuki TS 400DA 80.5 84.4
126 5. Suzuk1 6T 185 76.7 79.8
128 § Suzuki GT 500A 83.8 85.7
130 )4 Suzukt TS 100 74.8 75.6
13T 3 SuzikT GT 3480 B83.% B5.3
13z 5 Suzuki GT 550 B2.% 85,2
134 S Yamaha DT 250C 80.2 81.5
135 X Yamaha DT 1750 BD.5 82.4
163 S Kawasak{ KZ 900 LTD 88.7 81.8 @ 463
74 ] Yamaha X5 650C 85.2 81470 482
176 § Suzuki GT 750 84.0 B8.0 82.1 @ 50%
180 § Suzuk? RES (500} 83.1 81,0 & 583
185 S Harley FXE 1200 95.6 89.4 b 58% modi fied ex.
186 5 Harley XLH 1000 93.1 86,5 0 532 modifled ex.
158 oK Aarley SX 175 796 BT 0 5%

* Lower gear used
** Category Code: § = Street, X = (ff-Road, SX = crbination 5treet/Off-Road
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TABLE C-12 (contined)

. dB @5 rpm

BIKE No. USE™ MAKE /MODEL 75% 100% _ NOTED REMARKS

189 S Harley 55 1/5 81.3 B1.1 @ 89%

190 S Harley $S 250 79.1 80.8 @ 76%

191 SX Hariey 5% 250 83.9 80.9 74 yr. of mfg.
192 S Harley 5SS 125 78.3 79.6 @ B6%

193 4 Harley SX 125 77.4 82,7 @ 99%

194 5 Harley FXE 1200 85.8 80.4 @ 58%

196 5 Harley %LH 1000 87.7 83,0 @ 50%

» Category Code: S= Street, X -~ Qff-Road, SX = Combination Street/0ff-Road

C-42

PRI

I

L e b R e U



EF-D

TABLE (C~13 CALCULATED F-76a NOISE LEVELS

The F-76a noise level presented in this table have been obtained by linear
‘nterpolation of the measured levels presented in Table C-12.

100-125c.c. 175-250¢c.c 300-500c. ¢ 550-750c.c. 900-1200c.c.
Bike J331a F76 F76a Bike J33la F76 F76a Bike J331a F76 F76a Bike J33la F76 F76a Bike J33la F75
No. dBA dBA dBA MNo. dBA dBA gBA MNo. BA GBA QBA  No. dBA dBA dBA MNo. gBA dBA
103 83.4 80.1 81.3 107 76,8 78,1 79.8 101 76.2 79.579.8 105 81.5 85.0 82.5 104 75,5 83.5
108 80.6 81.182.5 113 79.2 718.679.8 119 83.9 B4.6 84,6 106 81.5 82.8 82.1 121 81.4 89.4
110 82.5 79.6 82.6 118 2,6 79.380.5 125 80.7 80.6 80.6 120 8l.2 83.0 79.7 196 83,9 87,7
112 84,1 78.6 82.1 123 82.2 81.6 83.6 128 g82.4 83,9 83.%5 132 82.% 82.9 82.2 194 81,5 85.8
114 78.0 77.077.6 126 8.7 76,7 78.0 131 83,5 83.583.5 174 82.1 86.2 83.9
115 81.8 77.083.3 134 81.5 80,2 80.6 180 82,4 83.182.5 116 82,8 84.0 B2.9
117 80.5 86.2 82,7 135 82.4 80,5 81,2
130 75.6 74.8 75,3 188 83.5 79.6 82,5
192 79.6 78.379.9
193 82,8 77.4 80.4
x= 80,9 785 80.8 x=80.9 79.3 80.8 =815 825 82.5 x=8l.9 84.0 82.3 «x=80.6 86.6 82.6
J= 2,62 2.03 2,67 Ov2,34 1,63 1,73 O=2,83 2,02 1.77 C=0.63 1.38 1.38 O= 3.58 2.54 1.81
N= 10 N= 8 N= 6 N=6 N=

The above tabulation ipcludes only unmodified 1975 - 1976 year of
manufacture street and combination street/off-road motorcycles

F16a
dBA

81.2
85,1
83.0
81,0




TABLE C-~14

VARTABILITY IN NOISE LEVEL DATA

A, DIFFERENT VEHICLES OF SAME MODEL TESTED AT DIFFERENT SITES:

NORMALTZED* NOISE LEVEL - dB
F77

BIKE NO. TEST SITE a

22 c 2 0
106 B 4 4 0
606 F 0 0 0
59 C 1 3
508 G 0 0 0
{ 605 F 0 1 2
26 c 1 1
104 B 0 5 1
204A ) 0 2 0
552 I 0 4 1
561 J 1 6 1
598 F 0 0 1

. 555 J 5 0
593 F 0 3 1
637 E 1 0 0
218 0 1 1 0
516 . G 0 0 0
553 I 2 3 0
627 F 0 i 0
{ 560 J 3 3 0
( 603 F 0 0 1
101 B 0 1 0
602 F 0 0 0
8 c 2 4
205A D 1 2 1
551 I 3 1 2
559 J 1 3 0
i 571 K 0 0 2
607 3 0 1 3
105 B 3 3 3
219 ) 2 1 I
604 F 0 0 4

* For each vehicle model in each test method,

to lowest value.
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TABLE C-14

{Continued)

BIKE Wo.

TEST SITE

J3dla

F76

F50 F1i

112
612

( 529
544

B
F
H
I

oo

oo orn

[ = e v

Mmoo w

nNo & oo

[l

[ ¥ o ] n>®

mo

o |l vro |l ool woon | wenl o

8, ) ] W o oo (=3 - o

Ll =]

[ 3 oL ]

no -] -

-0 [ =]

- o wo [= F] oo o

w o £ 0 o O (=N

Ll =]

=

no L=S) = ] [ R~ [N o } .

(=N~ L=—0

O w o ne ow

w o omn [t

C-45

Continued



B. DIFFERENT VEHICLES OF SAME MODEL TESTED AT THE SAME SITE:

TABLE C-14 (Continued)

Bl

KE NO. TEST SITE J33la

F76

F50

F71

533
534
535
536

OO

5601
626

(=3

215
219

o oo

HH

(=R =] (=2

&
(58

olmo|oco] omn

[ N ] b?l—'m oo
-

o oD O oo O -

oo o0 OO0 OO oo o= o ) M T T

(=N

L. §
105
215

AME VEHICLE TESTEDBAT DIFFERENT SITES:;**
D 0

O

0. §
135
218

MME VEHICLE TESTED AT SAME SITE:***

-

127
176

181
207A

oo oo oo

Mo o0 0

(=1 ~NOo oo

* 250 1D, added accessories
** Fquipped with Windjammer III fairing
*xx VSAMED yahicles were received in different phases of the test program

and given different identification numbers.
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TABLE C-15.  EFFECT OF 6 INCH TURF OH MEASURED NOISE LEVELS

Note:

a) Bike No., 214C traveling in center of 150" wide asphalt runway:

Ji3la : 90.7 dBA
F76 : 97.8 dBA

b} Bike No. 214C traveling on edge of 150" wide asphalt runway;
area beyound runway 6" turf:

J33la : 92,7 dBA measured over ashalt
85,3 dBA measured over turf
F76 ¢ 98.3 dBA measured over asphalt

91.1 dBA measured over turf.

The above data were obtained at Test Site D (described 1n Appendix B)
using one motorcycle only., The effect should not be assumed to be
reprasentative of 211 motorcycles, As discussed in section 3.2.1
of the report, theory suggests that the sound level measured over
turf could be efther higher or lower than the Yevel measured over
as?ha1t. the effect being dependent on the spectral content of the
noise.

The data suggests, however, that surface texture may be important.

For example, sealed asphalt might yfeld different results then un-
sealed asphalt having a porous texture,

c-47
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STATE AND LOCAL NOISE REGULATIONS

""'—““—'“-*WWM&F"‘ an by s



o wid P T TRy £ RS A R

P

APPENDIX D
STATE AND LOCAL NOISE REGULATIONS

EPA has established motercycle noise emission standards that will preempt
the standards for newly manufactured motorcycles and motorcycle exhaust
systems adopted by several states, and to provide national uniformity of
treatment for controlling motorcycle noise. However, State and local govern-
ments are not preempted by Faderal regulations from establishing and enforcing
controls on environmental noise through the licensing, regulation, or restric-
tion of the use, operation, or movement of any product or combination of
products. Prior to promulgation, EPA conducted a thorough review of current
state and local motorcycle noise regulations to insure that the final Federal
regulation will provide the necessary tools to state and local governments for
effectively reducing motorcycle noise impact. This Appendix summarizes the
results of that review,

STATE 1L.AWS REGULATING MOTQRCYCLE NOISE

Nineteen states, including the District of Columbia have laws regulating
motorcycle noise, The laws as analyzed are primarily applicable to the
regulation of noise from motorcycles operated on highways. However, regula-
kfon%iuf off~road motorcycles are analyzed in the latter part of this

ppendix.



10.

11.

12,

Notes for Tahle of State Laws
{Beginning on page D-4)

California also specifies operational noise iimits for speed zones of 35
mph or less. For motorcycles, 77 dB; for motor driven cycles, 74 dB,

Connecticut also specifies operational noise limits for soft test site
measurements. For motorcycles, 78 dB at < 35 mph; 82 dB at > 35 mph,
A stationary sound level standard is alse provided. For motorcycles
manugactured after January 1, 1979: 78 dB ({soft site); B0 dB ({hard
site).

The District of Columbia provides correctional factors Ffor distances
other than 50 feet and for soft and hard sites,

Although Hawaii has a noise pollution statute authorizing the Director
of the Department of Health to "establish by rule or regulation limita-
tions on vehicular noise, "only the island of Oahu has enacted specific
vehicle noise control regulations.

Noise level limits vary with both posted speed and measurement distance
from the vehicle. To calculate noise levels at posted speed limits
thare is a 2 dB difference per 5 mph. Oahu differentiates between
vehicles first landed on the island before and after January 1, 1977,

Idaho's muffler statute prohibits the operation of a motor vehicle which
praduces unusual or excessive noise, defined as any sound which exceed 92

. d8 under any condition, when measured from a distance of 20 feet. Idaho

Code Section 43-835 authorizes the Board of Health and Welfare to pre-
scribe more stringent levels, however the Board has not exercised this
authority.

INinois provides rules and regulations governing noise reduction re-
quirements for mufflers installed on racing vehicles,

I1lingis also specifies that when speed limits are less than 35 mph and
operation is on a grade exceeding 3 percent, the noise limit is 82 dB,

Michigan provides for a stationary run-up test for motorcycles of 95 dB
at 75 inches,

Minnesota provides a chart for continuous measurement distances, The
jndicated value js for a distance of 50 feet, for motorcycles manufac-
tured after January 1, 1975, A third standard is provided for motor-
cycles manufactured before January 1, 1975 of 86 dB at 50 feet.

New Jersey's only state vehicle noise emission regulations have been
promulgated by the New Jersey Turnpike Authority and apply only to
vehicle operations on the New Jersey Turnpike.

Oregon has a moving test at 50 feet or greater and indicated speed.
Oregon also provides for a stationary test at 20 inches for in-use
motorcycles. The current stationary standard is 102 dB for wvehicles
manufactured before 1976 and 99 db for motorcycles beginning in 1976.

D-2



CODE FOR STATE WOISE LAW EQUIPMENT STANDARDS
Motor vehicles are required to have an adequate muffler in good working
order and in constant operation.

No muffler may have a cutout, bypass or similar device.

Equipment modifications are not allowed to increase noise emissions above
those of the original equipment.

Manufacturers must certify that equipment sold or offered for sale meet
established requirements.

No dealer may sell, offer for sale or install equipment that does not
meet established requirements.

No person may sell or offer for sale equipment that would cause vehicles
to emit excessive nofise,

There are restrictions on the type of repairs allowed,

0-3
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Slata

TABLE OF STATE LAWs L/

CALIFOMITA

tfinktlons

Huboreysle [HC) miLoL-ucivon Cyale (A0C)
Any matareycln o3 matar sconter
w/ 4 1% qrous hrake horsofowur,
nr bhicycle with mator; excludus
matorizad bike € 1 horsa power
ar maxlmum spovd € 30 mph,

Any motor velhdele with soat or
saddly for driver & < 3 whaety
& % 1500 pounis,

COLORALKY

Patarpycle (W), Hator-Oriven Cyeloe (MIC),

Any motoroycleo or motor scratar
with € 6 Lraka hurSepower; or
bicycle v/ matar,

Ay motor vebicle < 3 whoudls,
oxeept Lrackors,

O

Enforcement

Muthorlty Dept. Transportation/bept. Hotor Vehieles/calif, mqhwn;' Patrol Pept, Revenue/local Governments
Now Velilala B - -
fales ! Mitorcyale Motor-Oriven Cyale Reginning Hetnroyale Hator-Driven Cycle Boginning
Standards (LA} a3 no 1975 86 a4 1971
a0 1961
75 19486
0 1990
‘tont,
Procmlure Bascd on SAE J Jlla Eased on SAE procodures, moasuzed ot 50 feet.
nperational (1) < 45 ] > 45 <315 mply > 35
Misa Limits - mi - v )
LIBAY Hotoreycle a2 -1 Matareyclo 86 40
- Motoc=privan Cycle %6 832

Mrasuroisant

50 foct from center of lane of travel

S0 foat [roe centor of lape of travel

Distance
Fgquip. Modif,

Proliblted AB.C,D,E L
Fapuipe. Beplave-

monk Stawiards Yos

Popalty for vos o

Violativa

1/ Datp are unavailable If section of this table are blank; Hofse lavels are
A-weighted; Footnotes precede this table.




Slate

TABLE OF STATE LAWS (cont‘d. )

CONNECTICUT

mofintelonn

Hioroycle (M)

Any motor veliiela w/ meat or
#adidla for drivar or platform on
which i stands & £ 3 whontsg
includes blcycles w/ motor,
excopt. halper motors,

BISTRICT OF COIUMGIA

matorcycle (M)
Any motor vohicle € ) wheols &

neat or saddle For operator, uk-
cludes motocized bicycle,

Hotarizod Blcyele (#MU)

Hotar wvohlcle w/ € 3 wheels w/
tire 2 16 in. dlameter & £ 120
pounds & automatic tranemisaion
& £ 1.5 horsepowar & £ 50 oo,
sposd < 25mpla.

Enforcement
Authorlty

Comsissloner of Motor Vehicles/Environmental Pratectlon Agency

Hayor

Hiow Vehlcle
Snlen
fitandarda {:d0A)

HE
£

80

Beginning
1977

19782

Tunk
Procudurs

Bamed on FAE J 131

tparational
Halne Limlte
{1IBA)

(2 < 35 mph > 15
Motorcyclo

{Mapufactured prior to 1l-Ll=79) 01 6
Mter 1-1-79 a0 04

(3
Matorcycle

Motorized Bloycle

$35  mph > 35
82 86

76 az

MHoafurimreik
Binkabce

50 feot from conterlina of travel, any grade, load, accoleration
or dacaleration

50 feut frowm cuntarline of travol, any grade, load, acceloratlon

or duecaleration

Houbp. Modif,
rrohibhited

A.8,0,FG

.0

Bpip. Heplace-
want Stamlards

Yean

Penally for
violation

.

You

1/ Data are unavailable if section of this table ara blank; Noise levels are
A-weighted; Footnotes precede this table,




TABLE OF STATE LAWS (cont'd.)

SUAe e e M
e hndtdane Matoreycle (W), Hator:briven Lygle thix) Hatareyele (#2) Hatur=pelven_Cyale (M)
Any motor vehicla w/ seat or Any motarcycle ar molor gcooter Any molor vehicle w/ soat orF My matorcyelo with < § braka
naditty for vidor & £ 3 whuokng w/ € 5 brako horoepowor, Includes| sadde for rider & % 3 whoulsr harsepowor,
exclulen tractors, bilcycle w/ mator, excluden tractory.
-!:!nfururmnul T Tt -
Authorlity Dept. Hlghway Safety & Motor voliicles Degt. of Hoalkh
tnw Volleln B
gnlns Motorcycle Motor-Nriven Cycle Reginnlng
Standards (doA) 61 a9 1975
80 19aL -
70 1981
75 75 19415
TRt T T T T T T T e
I'rocesdure Based on SAE J 131a
fywrational {51 ) 5
Buine himits £ mrh >3 Landed ore. 5t Sote.
(ann) Motoreycla ks n Beforys o1 19 73
1-1-77
Moloc-Diven Cyclas T2 9 After
1-1-77 13 71 &5 _

Heanorowant
Uintance

I

50 feut from canter lane, any grade, load, acceleratieon or

decelorat lon

Measuroments aro allowed at 20,

15 or 50 fuot.

T AN
Prohibdted Ak, CoD, ¥ ABCE
Fapulpre Peplace-
mrnt Stawiards Yirh
Yos

fonalty Tor
viclatlon i

1/ Data are unavailable if section of this table are blank; Noise levels are
A-weighted; Footnotes precede this table,




aave
Definitions

Hatugoyule ()

Aoy moinr vehicle wilh asatb or
satkd e far ridor & < 1 whonln
exclwlon tractors,

TABLE OF STATE LAWS (cont'd,)Y/

Hotur=nndven Cyelo (hIx:)

Any matorcycle or motor scootar
with © 5 brako lnrsepower,

Includea bieyels w/ motor
actaclunl,

Matoseyele (167

Ay motor vehicla wilh scak nr
taddle far vlder & < 1 wheolsy
excludoy tractors,

Enforuemont
Autharity

— —

Board of Jlealth and Wolfaru

Pollution Control Boax!d

How vahicla
tinlen
Sltandarda {dBA)

LA HIES {7}

Evory mutorcycle, metor svonter
or oyele w/ mator atLaochel
w/ < 150 ea,

Toat
Procadurs

tperational
tolan Limltu
tdnay

Any motor vahicle 92

(6}

Matorcyelo &
Hotoz=Driven Cycly

<18 wph > 35

1w

no ac

::‘lm:“r:““m' Hot < 20 faet under any gradue, speed or accelaration. 50 fent from cuenter lane, any grade, ioad, acceleration
sLanch _ or deculuratlon, -

Faudp, Modde,

1':nl|lhltm‘l AB.CLE, PG . ANC

Kquip. Replace-

want Stamlardn Vug

Ponalty for
Vinlnticn

1/ [ata are unavailable if section of this table are blank; Nofse levels are
A-weighted; Footnotes precede this table.
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nediniLions

TABLE OF STATE LANS (cont'd. )}/

1ipiana
— -

hatoreyelo (M), Hator-lirlyan Cycla INDC)
Fvery motorcycln w/ < 1.4
horarpownr, & £ 50 co, with
automatic rransmigxion &
maximun spocd £ 25 mph.

My matar vohicle w/ saddie for
nse of ridor & £ 3 wheels, ox-
cludes farm tractoes & motorizad
bleyelon.

HARYLANIY

Hoknreycle (f Hotor-tiriven Cyole (A}
Any mator vohiclo W/ seat
straddtod by driver & £ 3 wheols
& > 1.5 horsepewor & » M o)
un enclesure ather Lhan wind-
acreeny singlune front steering,

Entoreemant

Matory Vehicle Admipn./iopt, Traspertation/State Police

Muthority Bureay of Mortoy Vehicles

::Tn:nhiulo Hotoreyclos Seyinning

titamlarda (I0A) [iB] :9;:

R Lo

Ruagurved 1985

Tanl =T N

Proeedare SAE J 11la

Myratinnnt - -

Molsa Limity < 35 mph > )5 Hotarcyclas £ 45 mph > 45

s

nay Moloreyclo a8y a6 1972 " 682
1590 15 T4

Hoanromnnk
niatanee

At loast S50 fook from centec lane wnder any qrade, load,
LAcealapation or decalsration,

Fanip, Hadit,
Prohibitod

A b

Bl ltuplacne
mryk Staxlards

50 fuet under any sjael, grmba, lasd, acceloration or decelaratlon,

A0, F

Yoy

roualty for
viotntion

1/ Data are unavailable {f section of this table are blanrk; Noise levels are
A-weighted; Footnotes precede this table.
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TABLE OF STATE LAWS (cont'd.)%

HICIITGAN

Pref Inttions MoaLaroygly i)

Evory mator vihiclo with saddlae
ar goat for rider & < 3 whoulsp
#xclwlas tracktory,

Hapnl

vehicle € 3 whesly w/ operalile
prdale € motor, < G4 ce pirton
diaplagenent & € 1.5 harsepower
& max, upetd € 25 mph on Tovel
kurEaco,

HIHNI

Hataieyele (KC)

Aby mator vohicle w/ sdab or
saddle for rider & £ 3 whoels,
includes motor neooter &
bieyely w/ wror, exclstes
traclory,

HYTA

Motorizal Meyslo

Bleycle with motor & < 00 o6
piaton dlsplacement & € 2
hornupownr & kax, Gpuad < 30
mph on 1% gradoe,

inforcomnny.

Pollution Contrul Aqency

Anthor ity Dapt, State Nighways ¢ Transportation
Hrw Vehicla

Sales Matorcyclo

Stawlarids (dDA) ar maped ni

Teat
rrocedurn

Basod on SAE test preceduron.

tparnt innal
Holne Limits

(o) Motorcycle

or mopad

< 15 mply > 15

9

82 a6

Motorcyclen

nh > 15 1ol

;T B3

Hunsuremmak

Distance Heasured at 50 foot.

Eegakp, Moudifl,
Peohiblteml

ABCLEP

Meaourad at 2 20 feat undur any grade,
—sdeculorntion,

load, acceluratlon or

hD,CLEF

fulp, ftoplace~
ment Stamiaedn

Yos

Wonaliy for
viulation

A-weighted; Footnotes precede this table,

Yoo

1/ Data are unavailable if section of this table are blank; Holse levels are

Yos
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TABLE OF STATE LAWS (cont'd.)d/

Stavo .. . il e e o e |t e o PR . -
Dafinitlonn Hoboroyole (M) Hutnreyels (i)

Any motor vehdcle with aaddle for My motar velll¢le w/ seat or

vider or platform on which he ambidle for driver & € 3 whuols,

stands & < 1 wheols, includoa incindes pownr cycle, oxcludes

bleyclas w/ mators, tractors,
Enforcemant. T
Authority Highway Patral Dept. Motor Vahlcles
licw Yohicle Matoygycles Doginning
finlen -
gtandardn (DA} . e 1911
Tant - -
Pracolure 50 faot from closost polnt to setorcycle Naded on SAE J3}a
{ywrational e T -
Holimo Limits Motorcyclam Reginning L35 rh >3
{tinA} 15 1370 Matorcycles 82 a6

70 1980 ’
Heasuroment 50 femt from coentor lane, any grada, load, accoleratlon
Nimtance Jor decaleration, a——
Tguip. Modlf,
rrollhitod A Al
By Bimplacn-
ment Etandacdn
Penally for Ten You
Vinlation
1/ Data are unavailable if sectfon of this table are hlank; Noise levels are
A-welighted; Footnotes precede thig table,
- T e e n . o o
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TABLE OF STATE LAWS (cont'd.)}/

Suata NEW JERSEY 11 OREGOH
s |- L 4 it e 4 4im s m  ap s L R b 85T ke e e
pafluitions | Motnreycla_(HC), Hotor ized Bloyela Hatuzeycle (MC),
Any matar vehielo with sent or Podal hicycla w/ Iwiper motor Any mator vohilala with weat nr
naddle for deiver or platform; & s oitlier € 5D cc or 1.5 narldle for ridor & £ 3 wheeln,
inclilen Licycles with motors brake horsapowsy) max  spord < 26 | excludes tractary,
attachod; oxcludas motorlzed mply on flat surfaco,
bLicyclas,
®nforoemant _
Authority Dapt. Enviromsontal protoctlon/Holse Control Council/DHV Enviropmental Quality Comminaion
::\;”:nlllcln Hotarcycles Baginning
fitamdaets (ABA) -H 1577
TH 19483
7% 1988
‘roat.
Preovadurs Baged on SAE J33la, moving test Ak 50 feok.
tparatlonnl < 3% mph > 35 Hotorcyeles €35  wh > 15 {12)
wolao Limitn Hatorcyales = d v = ’
1977 79 5]
(i) 978 m 82 1903 76 80
1190 75 riil
1988 1 ”
Heasguromapt
Distanre 50 feet from cantor lane, any grade, load, accoloratlion or Heacured at 50 foot.
e e ..} S50l oration,
EByulp. Modif,
Protiibitod AR Ah,C P
Equlfre Roplace-
mant. Atamlarda
Ponalty for You You
Violation

1/ Data are unavaflable if section of this table are blank; Noise levels are
A-weighted; Footnotes precede this table,




cru

frats

Dafinltions

totoreyely (1C)

Any wmolor vahlcle with paldle
for ridec & £ 3 wleoln.

TEHHSYLVANIA
[ A Ab LI b S,

TABLE OF STATE LAWS (cont'd.)d/

Hatar=helven Cyalo (HOC)

A motoreyaln, ipcluding motor
Acontur, £ % haruepowar)
includes pedaleyclo with moror
o] attached,

Hatorgyelo (HOY
Ay motor vehicle with saddle

for ridur & & 3 wheolup oxelwles
hivycelers with helpoar motory,

_ b asta

Hotoe-tindven Cycle HUC)

Any motarcyele Including motor
seooter with € 5 lrake horsp-
power: oxcludes ldcoyclun with
hulpor motors,

Enfnrcrmant
Authworlty

Seg. of Trangportatlon

Bept. of Trensportation

New Vehicia
finlen
fiLadanin (A}

Tent
Procedace .
'::;"‘t:‘i’"-:l < 35 »ph > 35 ¢ 3% nph > 15
flolno Limits NG {soft) ~ a2 06
LINAY MDG (Boft] % P Hator Vehloles a6 a0
MC {uard) a4 #n
AC (Hard) 18 LTl

Heanuromant
vintance

50 Feot from conter lane undor any grade, load, accoleration or

docalaration,

Bagulys. Moddl,
reahibited

50 foet from center lane under any grade,

_dovelazratlon, -

1oad, heculoratinn or

L P
Rl finplaceo-
mant Stmekacds Yos
Yosu Yoo

Fanalty tor
Violatlon

L1/ Data are upavailable if section of this table are blank; Noise levels are
A-weighted; Footnotes precede this table.
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tate,

hefinltions

WA

Katoraycle (W}

Any motor vohicle with saldly for

ridar & £ ) whealn; excludes

tractora & vehiclan <

linrgepowar,

TABLE OF STATE LAWS ({cant'd.)Y

SHTHGPON

Mabarznrlven tyclo tmx,

Any motareycle or motor fcooler
with £ 5 hrake horgepowirg
inelwles bleyele with motar,

EnForcomont
Autbority

bept. of Ecoloqgy

Hotoreycin (MC)

Hotor=iuiven cycle (M)

Hew Vahicle
falen
Seapdarda {dpA)

Hotoroyclo
#Hotor-Driven Cycle

a3
an

Tout.

Frocedure
iporational
Halas Limlts
[aney}

Banud on SAE J331a

Mator Yehlclea
Motor-Drivan Cyclo

> 15
a4q
a0

aph
oo
16

ﬁ’u-\mll'll!ﬂnlll.'
pintance

renkibl ted

A,B,C

Eepuip, Raplaca-
watt, Htamtacds

t'vwnlty for
vinlating

Yeu

1/ Data are unavajlable if section of this table are blank; Noise levels are
=~ A-weighted; Footnotes precede this tahle,
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SELECTED MUNICIPAL AND COUNTY LAWS

Local motorcycle noise laws unlike state Jaws are not reported nationally
in the standard legal references. Thus, the laws summarized below were

compiied by contacting over BO Jjurisdictions, from which 66 responses were
On page D-16 is a table of ordinances that were analyzed. Where

received,
appiicable, standards for highway use and off-road use are distinguished,
0ff-road vehicles are abbreviated as ORV.

D-14
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Hi

fode for Municipal Noise Ordinances Equipment Standards

Motor vehicles are required to have an adequate muffler in good working
order and in constant operation.

No motor vehicle muffler may have a cutout, bypass or similar device,

Equipment modifications are not allowed to increase noise emissions above
those of the original equipment,

Ne person may sell or install equipment which cause a vehicle to fail a
noise emission test.

Equipment modifications must not cause vehicles to fail noise emission
ests,

A1l engines are required to have mufflers.

D-15
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NOTISE OROINANCES OF /
SETECTED MUNICTPALITIES AND COUNTTLS -

Community
Mol.or Vehicle Measuremuent | Equipment | Penalties loiae conformity
durisdiction Hoise Standards (dBA) Distance Standards for Violation Standards | w/ r'ed. Regq.
ALASKA 35 mph »35
Ancherage Matoreycles 76 8o S0fe. A, L Yes, but not You Yes
ORV's 76 76 specified
MRIZONA
Tempa S0ft. <5300 and/or 6 Yes
months in jail
| CALIFORNIA
Alhambra Yes
Beverly Hills Nuisance Standard Restraining Tes
Order or
Injunction
purbank hdopts Stata Standard 1 Yes
Inglewood Adopts State Standard Yes
< Modes ta Tes
b= palo Alto A Yes
Pasadena Community Noise Standards Exempt Yes
| _Motor Velileles on Public Reads
Pleasant 1111} hdopts State Standard Yas
San Dlego Adopte State Standard Yes
Santa Rosa Ndopts State Standard Yes
Stockton Mdopts State standard A C Yes
Torrance hdopts State Standard
COLORADD
Colorado Springs All Light vehicles 80 256t AB,C,E, Yes
I
Denver All Light Vehicles BU 25€t. B,C,.H I Yes
Lakewood All Light Vehicles B0 258, B,C, 1 Yes
FLORIDA
Broward County Community Noise Standard Exempts Yes Yes
Motor Velicles eon Public Right-of-
Way
wWest Palm Beach <35 mph 235
Motorcycles 78 a2 50fe, c,1 Yes, hut not Yas
specifled
Motor Driven o4 79
Cycleg

1/ Data are unavailable 1f section of this tahle are blank; Koise levels are
A-weighted; Footnotes precede this table,
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NOTSE ORDINANCELS OF

SELECTER MUNICIPALITIES AND COUNTTES

{Conlk{inuced)

. Community
Motor vehicla Measuremant | DBquipment | Penalties Noise Conformity
Juriadiction Noise Standards {(dBA) pistance Standards for Vielation Staudards |W/Fed. Reyg.
ILLINOIS '
Barrington Adopty Stato Standard
chicaga <3h mph >1%  HNew
Motorcycle 78 82 75(1980) $0ft, [of 2515 but <5300 Yesg
Motar-driven 70 79 75(1080) subsequent
cycle offenses more
oy B2 82 73(197% stringent fines
Des Plaines <35 mph 735 7 New
Motoreycles 78 82 B4 S0ft, c Not €815 or »5300 |Yes Yey
Motorbike 70 79 75 subsequent
ORV's 82 8z 73 offenses subject
to more stringent
fines
Park Ridge nil Noise Squrces a7 75Et, A,B =510 byt £5200
each day separate
nffenge
Rockford £35 mph »35
Matorcycle [:¥] 86 50ft. E,H 2515 but $5300
Motorbike 76 a2 and/or & months
ORV 76 78 jail, mere strine
gent for secend
offenge
urbana %35 mph >33 New
Maotorcycles 78 B2 74({1980) 50ft., c £5200 Yes
Motorbike 70 79 80(1975)
ORV 70{1975}
INDYANA
Evansville All Vehicles B85 S0ft, B Yes
Aecelerating from full stop 90
llammond %35 mph *35 25¢€tc, c,I 2550 but £5300 and/
Motoreycles 06 90 or 180 days in jail]ves Yes
ORV a2 82
IDAHO .
Boise Adopts Federal Standards 50ft. AsB,C Yasg Yes

1/ Data 2re unavailable If section of this table are blank; Nofse levals are
A-weighted; Footnotes precede this table,
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HOTSE ORDYNANCES OF

1/
SELECTED MUNICIPATLITIES AHD COUHTIES —
{contined)
Community
Motor Vehicle Meagurement | Enuipment | Penalities loiae Conformity
Jurisdiction Hoine Standards (dna) Nistinco Standards | for Violation Stanlards W/Fed, Reg.
ICMA _<'_35 wph »35
Cedar Falls Motarcycle 86 90 30ft. A1 Yos, but nol Yen
Molorbike 78 B84 apecified
Dubuque £35 mph >35
Motoreycle (3] 20 30{E. 1 Yes, bul nokb
Matorbike 03 84 speciflied Yos
Storm lako <35 mph >15
Moloreyele 86 a0 30EL., T Yes, hut nob
Motorbiko 78 B4 specifiod Yes
KANSAS
£35 mph 235 How
Pratre village Molorcyala 78 62 75(1900) sofe, ¢ €$300 and/or Yes ves
Motor-driven 70 79 75(1960) 6 months in jall
Cyclae
ORV a2 82 73{1975)
MARYLAND
Raltimore Not: »$500 per Yao
uffense-cach day
separalo of fensa
£35 mph *35
Montqomery County Hotorcycle a2 a6 S0, h.B %§1,000-gach day Yos Yos
Matorbike 76 a2 geparate of fonne
MASSACHUSETTS New
Rositon Metoroycle 0401975 50ft, Yeg Yas
75(1982)
Motor-driven Cycle An{ 1975}
MICIIIGAN !
Ann Arbor All Motor Vehicles 90 250, ARG ILL Yas, subject to
criminal
progecution

1/ Datz are unavailable if section of this table are blank; Noise levels are
A-weighted; Footnotes precede this table.
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HOTAE ORNINANCES OF

SELECTRD MUNICIDALITTES AND COUNTIRS —

{ConLinued)

Community
Molor vebicloe Moasurement, | Equlpment Penaltien Hoiso conformity
Jurisdiction Hofre Stamdaeds (duA) Nigtanco Stamlards | for Vielatlon Standards| W/ ¥ed. Req.
MICHIGAN 235 mph >35
Birminghan Molorcycle 18 42 S0fL. 4
Motor-drivua 0 Ky
Cyclo
Dotroit Huimance Provision AR
Kalamaizoo %15 mph >35
Matoreycle L] 86 50ft, c, 1 Yes, but not
Hotorhike T 1 wpocd fled Yon
MIBNESOTA
Cannon Falls varles Wwith Speed and bistance
i.e. 35 mph - 6% A -t 50 fE, 2,25 or s p to 90 days in
GO mph = 7% A L B0 FL. s0fe, Jall and/or $700
Minncapolis varles With Speed and Distance 20,15 or [ £ $500 and/or 30 | You
1.e. 35 mph ~ 65 AdA at 50 ft. S0ftE., days in jall
GO mph =" 75 dAR at 50 FE.
MONTANA 50ft.  25f1t.
fillings Hatorcycles £74 10 25 or C,I Yed, hut ne Yes
Minibikes G0EL, specific Fine sot
Great Falls S0ft. 25Ft.
Motorcyrlen & 74 Bo 2% or ABL,2 < $3I00 and/or 90 | Yen
Minibikes fOft. days in jnil -
each day separate
offenga
llalena Motorcyelen & B0 25ft. (38 | < $300 and/or 90 | Yen
Minfhire days .
Miggoula Motoreycle & I 25fk, A < 8300 Yes
Mator-deiven -
vyela & ORV

A-weighted; Footnotes precede this table.

1/ Dats are unavailable If section of this table are blank; Hofse levels are




NOTSE ORDINANCES OF

W

SELECTED MUNICIPALITIES AND COUNTTES

{Continued}

ommuni Ly
Jurisdiction Motor vehlcle Moagurement | Equipment | pepalties oica Conformity
tolso standavds (dOA) Digtancn Standards | for Violation [Standards W/ Fed. Heqg.
NEW MEXICO <35 wmph >3h
Albuquernue Motorcycle 02 A6 SHEE. Same a8 goneral Yes
ORv no no penal vielations
HEW YORK
New York S0ft. £35 mph >35
Hotoreycle 78 1F] 25 or I < $500 Yen
Motor-drive 70O 79 S0Lt.,
Cycle
ULIO
- Cipcinnati A1l Motor Vehiclan 95 Sft,
]
3 Cleveland All Motor Vehicles 95 Sft. ADLE, T
Shaker Heights All Motor Vehicles 80 50Ft, Yes, hLut not Yas
opecified
Toledo £35 mph >35
Motorcyele B2 ]33 800k, £ $100/day-each Yes
Minibikes 5§ B2 a2 day separate
ORV offenss
OREGON
Euguena < $50 Yes
FENHSY LVANNIA
Mllentown Adopts State Standard £ 5300 and/or Yeon
90 days jall
UTAN Hotoreycle
Ogden Clty Regidential Yonos o6 50FL, MB,C, T £ 5300 and/or Yas
Other Zones 90 310 days jall
Salt Lake City <35 mph »35  50€t.
Motorcyclas 00 [:L} 256¢, n,c,t = $300 nnd/or G Yos
ORV o2 months In jail

1/ Data are unavailable {f section of this table are blank; Nafse levels are

e

A-weighted; Footnotes precede this table,
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SELRCTED

HAOISE QHDINACES FOR
HUNICTPALITIES AND COUNTIES

{Continued)
Community
Motor Vehicle Moasurement | Equipment | Penalties Noige conformity
Jurisdiction Nolpa Stramdarda (dDR) nistanoe Standards | for Violation Standards| W/ Fed. Reg.
VIRGINIA
Alexandria Reserved for Future Enactment AT < 5500 - oach Yeg
a_ay aoparate
offenne
Arlington _-:_35 mph »35
Motorcycle 80 B84 Soft, 1 > $25 but Yes Yes
Other 70 79 £ §1,000; and/or
30 days - each day
aeparnte offense
WASHINGTON .
Coliege Placae ALl Motor Vehicles 95 20€t, AB,I < $100 and/or
30 days jail
Medina Adopts State. Standard A,
rullman Motoreycle on 252t < $500 and/or 10
Motorbike 82 days jall
snaliomish 50ft.  25€t.
Matorcycles 87 93 25ft, or £ %300 and/or 0 | Yes
50 Fft. days jail
Walla Walla All Motor Vehicles 200k, A,D
WISCONSIN %35 mph 35 o
Mi Iwaukec Motoreycle 0O B4 S0ft. | W Nl Yos Yos
WYOMING
Lander All Motor Vehicles 00 25Ft. Yea
All Motor Vechicles 80 i5fc, Yas, hui not Yas
. . specl fled

1/ Data are unavailable 1 section of this tadle are blank; Nolse levels are
A-weighted; Footnotes precede this table.
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SPECIFIC REGULATION OF QFF~ROAD MOTORCYCLES

STATE LAWS

The following states have specific statutes which provide noise standards
for off-road motorcycles:

California

Scope:
Nojse Limjt:

Colorado

Scope:
Neise Limit:

Delawarea
cope:
Noise Limit:

11linois
cope:
Noise Limit:

Maryland
Scope:

Noise Limit:

Michigan
Scope:

Noise Limit:

New Hampshire
Scope:

Noise Limit:

Qregon
Scope:

Noise Limit

ﬂgh_insﬁn_n
cope:

Noise Limit:

T e b Rk i ot b el edY et

New off-highway motor vehicles
Vehicles manufactured after January 1, 1975 must meet

86 dB lavel at 50 feet,

New off-highway vehicles required to be registered
Vehicles manufactured after January 1, 1973 must meet
84 dB level at 50 feet,

Operating or selling off-highway vehicles
Vehicles manufactured after January 1, 1978 may not
exceed B8 dB at 50 feet,

O0f f-road motorcycles
Off-road vehicles are subject to the limitations for

property~line noise saurces.

Off-road motorcycles
A1l off-road vehicles must meet the 84 dB level at

50 feet.

Operating or selling off-road vehicles
Vehicles manufactured after January 1, 1975 may nut
exceed 86 dB at full throttle from 50 feet.

Operating off~highway recreational vehicles
Vehicles may not exceed 86 dB; 78 dB after January 1,

1983.

Operating of f-road recreational vehicles

Vehicies manufactured 1975 or before may not exceed
102 dB at 20 inches in stationary test; 99 df if
manufactured after 1975,

Any non-highway vehicle
Vehicles may not exceed B6 dB at 50 feet or 105 dB at

a distace of 20 inches using the statiomary test,

D-~22
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SPECIFIC REGULATION OF OFF-ROAD MOTORCYCLES
{Continued)

The following states make their general motorcycle noise statutes
specifically applicable to off-road vehicles:
o Colorado
o Idaho
o Minnesota
o Oregon
The follawing states have implied that thefr street motorcycle nofse
statutes are applicable to off-road vehicles:
o Connecticut
o Florida
o Montana
o Nevada
o New York
o Peansylvania

o Rhode Island

Regulation of 0ff-Road Motorcycles Within Municipalities

Increasingly, municipalities are regulating off-road motorcycles to
meet local needs. The local noise tables summarize the Tevels for off-road
yahiclas, There {s a trend toward establishing land-use regulations far
operating on property such as alleys and vacant lots.

D-23
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APPENDIX E
Foreign Motorcycle Noise Laws

Council of European Cemmunities (EEC)

On November 23, 1978, the Council of European Communities issued a
directive on motorcycles noise which requires that member states of the
European Economic Comunity (EEC) adopt and put into force requlations for
motorcycles with the noise emission limits and other provisions specified by
the directive. Because the EEC test procedure and enforcement and compliance
programs are different from that set by the U.5. for motorcycles, care must be
taken in comparing the relative stringency of the EEC and U.S. motorcycle
noise standards. The following discussion and tables attempt to compare the
EEC noise emission standards with those of the U.S.

From product manufacturers, and from its own observations, EPA has
determined that differences in compliance and enforcement requirements between
nations can and do make substantial differences in the meaning of the levels
to the manufacturers. For example, it has not often seemed well understood
that U.S. federal noise limits on products are absolute maximum not-to-exceed
levels. No tolerances are allowed. Further, under U.S. law the government
can and does order manufacturers to recall defective products after the
products have been sold for engineering correction, and imposes large civil,
financial, and even possibly criminal penalties on manufacturers for salling
non-complying preducts. Accordingly, EPA's experience js that manufacturers
having to comply with U.S. federal noise limits virtually always design and
build their products to make less noise (2-3 decibels) than the limit set by
U.S. regulations. Manufacturers have Tikewise indicated to the Agency that in
complying with non-U.S. federal government noise 1imits, they may add one to
two decibels for tolerance, Under such a circumstance one can see that the
practical difference between twc apparently similar regulatory requirements
for the same product could be from 2 to & decibels.

In the accompanying tables E-1 and E-2 the Agency has endeavored to make
a comparison between the current EEC regulations and the proposed U.S. federal
requlation, as well as OECD proposed future EEC and the proposed U.S. regu-

Tation.

The first column of each table shows the current or the QECD proposed
future EEC regulatory noise limits. The second column of the tables shows the
expected range of the EEC noise levels when corrected to the U.S. equivalent
value. The range of values s due primarily to the variability in the
location of the vehicles within the testing areas when the noise level is
recorded. For motorcycles the range is -2 to 7d8. EPA has a mean value of 3
dB for mtorcycles. The third column in the tables presents the mean value of
the EEC levels with the above adjustments to U.5. equivalents.

Columns five and six compare the equivalent EEC levels and the U.S.
levels, when the associated enforcement programs are considered. U.S.
production verification data shows that manufacturers design their products
to be 2-3 dB below the regulatory level in order to ensure compliance with
the U.5. regulation. Accordingly, this value has been subtracted from the

E-1
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U.S. level to depict the impact of U.5. enforcement programs. The European
enforcement programs appear relatively less stringent, with no perceived or
apparent impact on manufacturers in, for exampie, recalls or c¢ivil penalities.
Therefore, the EEC levels have not been adjusted to show the impact of an
enforcement program similar to that encountered in the U.S, EEC rules do
permit manufacturers to add one dB for tolerance, however, when testing for
compliance with EEC directives. The last columns on the table show the
relative stringency of the EEC and U.S. regulations when enforcement and
compliance programs are considered.

The comparison shows the U.5. requirements to be more stringent by 1 to
10 dB, than those of the current EEC regqulations. In addition the U.S.
requirements are 3 to 4 dB more stringent than the OECD proposed future
Tevels. Unlike the EPA test procedure, the EEC test procedure is highly
sensitive to a change in gear or sprocket ratios. Changing sprockets does not
necessarily affect the noise generated in actual use, but does have a major
effect on the measured level jn the EEC test, Thus, to reduce the measured
noise level, manufacturers can select a sprocket ratio which gives the most
favorahle results under the EEC test procedure, even though that sprocket
change would not lower the noise generated by the motorcycle in actual use.
It is reasonable, therefore, to expect manufacturers testing under the EEC
test procedures to obtain a 2 dB reduction by such means (corresponding to
about a 10% decrease in maximum engine speed reached during the test), The
EPA test procedure is insensitive to a change in gearing or sprocket ratjos.
This is because the EPA test prodedure calls for the attainment of a specific
condition of power and rpm at a specified location in relation to the micre-
phone which 1s-not the case for the EEC test procedure.

United Nations Economic Commission For Europe (ECE)

ECE Regulation No. 9, entitled "Uniform Provisions Concerning the
Approval of Vehicles with Regard to Noise," dated March 20, 1958, and revised
March 26, 1974, specifies motorcycle noise limits. Vehicles are tested under
full acceleration in second gear with the microphone placed 7.5 m from the
center lane of travel,

The following Noise timits are currently in effect:

Engine Displacement A-weighted Noise Level
50 cc - 125 c¢ B2 d8
125 - 500 ecc 84 dB
Over 800 cc 86 dB

However, on June 2, 1978, the ECE proposed motorcycle noise emission
standards identical to those of the Council of European Communities (EEC). As
of October 22, 1979, the proposed had been transmitted to the U.N. Secretary

General for approval,

E-2



£-3

TABLE E-1

I Il i v ¥ V1 VIl

CURRENT EEC LEVELS EEC LEVELS IMPACT OF ENFORCEMENT

FUTURE CONVERTED TO CONVERTED TO u.S. AKD COMPLIANCE PROGRAMS RELATIVE STRINGENCY

EEC u,S. EQUIV u.s. EQUIV REGULATORY  OM REGULATORY LEVELS OF REGULATIONS
VEHICLE TYPE LEVELS (RANGE} (1) (MEAN} (2) LEVELS (4) EEC (4) U.s. (5)°  [EEC - U.5.])

U.5. more stringent by:

Motorcycle
A. £ 80 18 80 - 71 75 78 77 76 - 75 1-2d8
B. £ 125 80 82 -73 77 78 79 76 - 75 3-44d8
L. £ 350 83 85 - 76 80 78 82 76 -~ 75 6§ -7 dB
D. £ 500 85 87 - 78 8z 78 84 76 - 75 8-9d
E. > 500 B6 88 ~ 79 83 78 85 76 - 75 9 - 10 dB

. Tl A % P

* Comparisons should be made 1n sequence (i.e. I-VII).

{1} Due to differences in test procedure and measurement.distances associated with the IS0 R362 test procedure and
the U.S. test protedure, differences of -2 to +7 dB can be realized in the measuraments.

(2) Mean value of the -2 to +7 dB range in test procedure differences is 3 dB.

(3) This scenario assumes a 78 db Tevel of stringency.

(4) It {s reasonable to expect manufacturers testing under the EEC test procedures tc obtain at least a 2 dB
reduction by changing gear or sprocket ratio {corresponding to a 10% decrease {n maximum engine speed.
reached during the test). Two dB is added to the EEC Tevels to account for this effect.

{5) Incorporates enforcement and production telerances {generally 2 to 3 dB less for production verification).




TABLE E-2*%

[ Il 111 v v Vi VII
OCCD PROPOSED  QECD PROPOSED

OECD FUTURE FUTURE

PROPOSED  EEC LEVELS EEC LEVELS IMPACT OF ENFORCEMENT

FUTURE CONVERTED TO CONVERTED TO 1.5, AND COMPLIANCE PROGRAMS  RELATIVE STRINGENCY

EEC U.5. EQUIV. u.S. EQUIV, REGULATORY ON REGULATORY LEVELS OF REGULATIONS
VEHICLE TYPE LEVELS {RANGE) (1} {MEAN} (2} LEVELS (3} EEC (4) U.5. (5) {EEC = U.S.)

U.5. more stringent by:
Motorcycle 80 B2 - 73 17 78 9 76 .75 by 3 to 4 dB

- - -t

* Comparisons should be made in sequence {j.e. I-VIL).

(1) Due to differences in test procedure and measurement distances associated with the [S0 R362 test procedure and
the U.5. test procedure, differences of -2 to +7 dB can be realized in the measurements,

(2) Mean value of the -2 to +7 dB range in test procedure differences is 3 dB.

(3) This scenario assumes a 78 di level of strigency.

{4) It is reasonable to expect manufacturers testing under the EEC test procedures to obtain at least a 2 dB
reduction by changing gear or sprocket ratio (corresponding to about a 10% decrease in maximum engine speed.
reached during the test}. Two dB is added to the EEC levels to account for this effect.

(5} Incorporates enforcement and production tolerances (generally 2 to 3 dB less for production verification).
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Canada

The Motor Vehicle Safety Act controls noise emissions for motor vehicles.
In 1976, the Canadian Transport Ministry advised that the current standard for
motorcycles was 88 dB, measured by testing method J 986a.

- On June 2%, 1976, the Department of Transport proposed new regulations,
which would take effect September 1, 1977, lowering the motorcycle noise limit
to 85 dB and adopting SAE J47 as the official test procedure.

Japan

The Japanese Noise Regulation Law directs the Director-General of the
Environmental Agency to set maximum permissible noise levels for motor
vehicles, Environment Agency Bulletin No. 53, Septenber 4, 1975, set forth
maximum permissible noise limits for automobiles and other motor vehicles.

Measurement procedures have been established for normal operating noise,
exhaust nofse, and acceleration noise. Normal operating noise is measured
from & distance of 7.0 meters while the vehicle is traveling past the test
point at a constant speed of 35 km/h (25 km/h for bicycles with motors).
Exhaust noise is measured at a distance of 20 meters from the rear of an open
exhaust pipe when the vehicle is operating at 60% of maximum output. Acceler-
ation measurements are made on vehicles operating at full throttle past a
microphone 7.5 m from the center lane of travel.

The following motorcycle noise emission standards are currently in effect:

Engine Displacement A-weighted Noise Level
> 250 ce 78 dB
£ 250 cc 78 dB
» 125 cc 78 d8
2 125 cc 75 d8
> 50 ce 75 dB
£ 50 cec 75 d8
£-5
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APPENDIX F

MOTORCYCLE DEMAND FORECASTING MODEL
AND
ESTIMATION OF REPLACEMENT EXHAUST SYSTEM SALES




MOTORCYCLE DEMAND FORECASTING MODEL*

Approach and Methodelogy

The analysfs of the market environment for motorcycles and the price of
motorcycles (ﬁnd other prices) over the period 1973 to 1975 indicated the
approach to model statistically the determinants of demand for unit motorcycle
sales. Statistically equations were estimated econometrically by relating
unit motorcycle sales (by type and function) to demographic, income, price,
and motorcycle characteristics over the perfod 1973 to 1975. Given these
estimated equations, and the forecasts of the explanatory variables from Data
Resources, forecasts of unit sales and revenues (given prices) for each class
of motorcycle were generated.

1. Estimation Methodology

‘Each equation for motorcycle sales was estimated in real terms; i.e.,
units, rather than total retail value. Total retail value is the product of
total unit sales and unit price; estimating the retail value of motorcycles
would not indicate the real influence of price effects on unit sales.

A1l sales serfes were seasonally adjusted to derive the true growth
pattern of sales-without the influence of trend, cyclical or irregular
factors.  Furthermore, the explanatory variables, prices and incomes are
seasonally adjusted. The seasonal adjustment process was conducted using the
Bureau of the Census XII Seasonally Adjustment Program.

PRICE

The Consumer Price Index (CPI) is reported by the Bureau of Labor Statis-
tics (BLS) each month on a seasonally adjusted and unadjusted basis.

POPULATION

The mean income of males {with income by age cohort is reported annually
by the Bureau of the Census.

2. The Dynamics of Motorcycle Demand |

For estimation purposes, it was hypothesized that consumers of motor-
cycles have a desired level of motorcycle purchases, and that, in any given
period, a portion of that desire will be met. In equation form:

5, =S¢~ (5, - 5,1) (1)

* A more detailed explanation of the development and estimation of this model
is in the "Background Report for Motorcycle Noise Emission Regulations,
Phase Il: Cost and Economic Impact Analysis, Volumes I and II," prepared by
EPA's contractor McDonnell Douglas, October, 1976,



H

Where: §, = actual sales {purchases) in period t

actual sales {purchases in period) t-1

L

S¢.1
*
desired sales (purchases in period t

il

Sy

The coefficient, o< » Measures the extent to which actuyal sales mest
desired sales in any given period, i.e., if @< = 1, the actual sales equal
desired sales; if o= « 1, then some desired sales in any given period are

unmet.
Solving (1),

Sp = (1-e<) 5., +o< S,

(2)

*
For estimation purposes, S, and S¢.q ‘@re known; St, desired sales,
is not. It 1s reasonable ‘to assume that desired sales (St) are a function

of the demographic and income characteristics of motorcycle demanders, and
characteristics of motorcycles; i.e., purchase price and operating costs and
the price(s) of all other competing commodities.

Thus, for each type of motorcycle considered, the basic hypothesis
te;steddwas that unit motorcycle sales in any given period was functionally
related to:

{a) Unit motorcycle sales in the previous period.

{b) The demographic patterns in the age group consuming motorcycles.
(¢} The income characteristics of these age groups.

(d} The price of each class of motorcycle.

{e) The price of competing commodities, including those of different
types of motorcycles.

(f) The user operating costs of each type of motorcycle.

EXPLANATORY VARIABLES POPULATION

Evidence indicates that the relevant consuming groups for motorcycles
were males 1n the age cohorts 20 to 24, and 25 to 34 years. A variant on
these data was selected to reflect the true effective demographic factors;
i.e,, males with income in these aFe groups. These dita are reported an-
nually by the Bureau of Labor Statistics and are forecast regularly by an EPA
contractor's publication "Age Income Matrix Model.” These annual data were
distributed 1inearly to generate monthly time serfes data.

F-2



INCOME ,
+

The income variable selectad to refley’ the real purchasing power of
motorcycle consumers was the Mean Income fn 1974 dollars, of males (with
1ncome'g in the age cohorts 20 to 24, and 25 to 34 years. Mean incomes of
other age groups were tested for statistical significance in the equations but
did not fare as well as the above. Mean income, in 1974 dollars, of these
groups enters all equations, These series are reported annually by the Bureau
of the Census. To generate a monthly time path for these series, the monthly
distribution of Personal Income for the economy as a whole, in 1974 dollars,
was imposed upon the annual series. Personal income 1s reported monthly,
seasonally adjusted, by the Department of Commerce., This series was deflated
by the Consumer Price Index (CPI}, refndexed from a 1967 to a 1974 base,

PRICE

The retail price of each type of motorcycle was generated by dividing
totaTlretaH value (for each type of motorcycle) by the corresponding unit
retail sales.

COMPETING PRICES

Sales of motorcycies compete for the consumer budget with all other goods
sold in the economy. Several alternative competing price variables were
considered and tested in the estimation process: the implicit price deflator
for consumption expenditures on durable commodities,and the consumer price
jndex for durable commodites, and the consumer price index for all commmod-
ities. On statistical grounds, the price variable selected to represent the
price of competing commodities was the consumer price index for all commod-

ities {cPi).

Cross price substitution effects were considered in the estimation of the
specific classes of motorcycles; 1.e., sales by displacement class and by
two-stroke and four-stroke class. The demand for a motorcycle of a particular
class will be affected by aggregate demand variables; i.e., age-income fac=-
tors, own price, competing price (i.e., CPI) but also by the price of the
impact of competing motorcycle price variables, However, in all cases, these
variables were rejected on statistical grounds.

USER OPERATING COSTS

User operating costs (gas, insurance, maintenance, depreciation, etc.)
have been found to be significant in influencing new automobile sales., A
priori, it was expected that such factors should influence motorcycle sales to
some extent. Various proxies for user operating costs of motorcycles (i.e.,
the consumer price index for gas and oils, the implicit price deflator far
consumtion expenditures on gasoline, etc. relative to general price variables
were tested for statistical significance in the equation estimation. Nope of
these variables, however, were found statistically significant and all were

dropped from the equations.
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The hasic hypothesis tested for unit motorcycle sales was:

UNITSSA1 = f (N20@34, MEAN20@34, Pl' CPI}
Where:
UNITSSA1 = Unit sales, seasonally adjusted, for the ith
class of motorcycle.
N20834 = Population of males, with income, in the age
groups of 20 to 34 years.
MEAN20B34 = Mean income, in 1974 dollars, of males in the
age groups 20 to 34 years,
P1 = The price of the ith class of motorcycle.
CPI = Consumer Price Index for all commedities (CPl).

‘ A1l equations were estimated, monthly from 1973:2 through 1975:12 using
the Ordinary Least Squares Regression technique.

DATA

Monthly data, from 1973:1 through 1975:12 on total motorcycle unit sales,
retail and wholesale values, were made available by the Motorcycle Industry
Council (MIC). Annual data, from 1973 through 1975, were made available by
MIC for unit motorcycle sales, retail and wholesale values for street, off=-
road and dual purpose motorcycles by engine displacement size {in cubic
centimeters) and by two-stroke and four-stroke engine categories.

Unit retail price for each type of motorcycle was generated by dividing
retatl dollar value by unit sales.

Since only three years of data were available for estimation purposes,
the equations were all estimated on a monthly basis. Monthly price and unit
sales data for all annual serfes {street, off-road and dual purpose, by
displacement class and by two-stroke and four-stroke breakout) were generated
by applying the monthly distribution of total motorcycle unit sales and unit
price to these annual series. The explanatory variables used in the equation
estimations, income, populations and price, were derived from public sources
and are documented and stored in the DRI computer data banks.

3. Forecast Methodology

Forecasts of Male Population (with income) between the age groups 20
and 34 years, and Mean Income, in 1974 dollars, of this age group, were
generated from the 12/75 forecast of an EPA contractor’s Age Income Matrix.
The forecast of the Consumer Price 1ndex was generated by a contractor’s Cycle
Long 12/75 Long Term Forecast of the U.S. econony.
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For the unit price of motorcycles, it was assumed, as a baseline case,
that prices would increase at the rate of 7 percent per year from 1976 through

1990,

Given the estimated equations and the forecasts of the explanatory
variables, forecasts of (seasonally adjusted) total monthly unit motorcycle
sales, total street, off-road and dual purpose unit sales; street, off-
road and dual purpose unit sales by two-stroke/four-stroke breakouts, and
street, off-rpad and dual purpose unit sales by displacement classes, were
generated using a contractor's MODSIM software. ({Stored on-line on a contrac-
tor's computers, alternative forecasts can be readily generated based upon
different assumptions regarding demegraphic/income developments, inflationary
developments or differing assumptions regarding the retail unit price of
motorcycles.) The monthly, seasonally adjusted sales forecasts are summed to
generate annual unit sales forecasts.

4. Estimated Equations

The basic functional form of the estimated equations for unit motorcycle
sales was:

- Unit Sales (seasonally adjusted), per consuming population group {i.e.,
mates from 20 to 34 years) was functionally related to:

{a) the lagged {one-month) value of this variable

{b) 'Ehe )relative price of motorcycles vis-a-vis the Consumer Price Index
CPI

{c) the Real Mean lncome of the consuming age group, and

{d) dummy variables.

The formulation reflected {a) the adaptive purchasing behavior cutlined
above, {b) the influence of aggregrate demographic and income characteristics
of motaorcycle purchasers, and (c} relative price effects. Dummy variables for
December 1973 and January 1974 were introduced into most equations to take
account of the distorting influence of the eneragy ¢risis on motorcycle sales.
The dependent variable in the equations was expressed in per capita terms
given the crucial importance of demegraphics in determining motorcycle demand.

The estimation procedure was conducted in two steps. First, unit sales,
seasonally adjusted, per consuming population group was estimated econometri-
cally., To determine how well these formulations implicitly explained actual
unit sales, (not seasonally adjusted), the estimate from this eguation was
muitiplied by the number of males, aged 20 to 34 years and by the seascnal
factors of unit sales to derive an estimate of actual unit sales. Actual unit
sales were then regressed against this estimate. 1f the first equation was
specified correctly, the coefficient on this estimate should be approximately
equal to one. This was found to be true for all equations.
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TOTAL UNIT SALES

Total unit motorcycle sales, seasonally adjusted, and divided by the
relevant consuming population group (males, aged 20 through 34 years) was
regressed on

(a] 1its own lagged value {one month)

(b} the average unit price of motorcycles relative to the CPI

(c} the Mean Income 1n 1574 dollars, of males aged 20 through 34 years
(d) two dummy variables, for 1973:12 and 1974:1.

Each variable in the equation is statistically significant and has
the right sign:

- the relative price variable enters the equatfon with a negative sign,
as expected, indicating that as the relative price of motorcycles
increases relative to the price of all other goods, then total unit
salas will decline, holding everything else constant.

- mean income, in 1974 dollars, of males aged 20 through 34 years, has a
positive sign, indicating that as real income increases, so also will
unit motorcycle sales, other things being equal.

. The' elasticities of the relatfve price varfable and the {ncome variable
are -, 738 and 1.39 respectively. These indicate, that (a) for every 1
percent increase in the relative price of motorcycles vis-a-vis the CPI, total
unit motorcycld sales will decline by .738 percent, holding everything else
constant, (b} for every 1 percent increase in the real income of the 20 to 34
male population age groups, total unit motorcycle sales will increase by
approximately 1.4 percent, other things being equal.

This formulation explains almost 83 percent (R"? = .8255) of the (month-
to-month) variation 1n total unit motorcycle sales, seasonally adjusted, per
consuming population age group. On a transformeg basis (see below) this
formulation explains over 84 percent {transformed R™ = .B416) of the varia-
tion in total actual unit sales.
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ESTIMATED EQUATION: TOTAL UNIT SALES

UNITSTSACAP =  .274224 * UNITSTSACAPLAGI

(2.67635)

-4244.29 * RELPT

(3.17453)

+,613208 * MEAN2034

4.80927)

+5573,28 * DUM7312

{6.65)

+4638.40 * DUM741

R = 8255 FIT: MONTHLY 73:2 to 75:12
Transformed R'2 = 8416 t~STATISTICS 1n parenthesis
Durbin Watson = 1,6054
ELASTICITIES RELATIVE PRICE REAL INCOME
1 31239
WHERE :
UNITSTSACAP = TOTAL UNIT SALES, SEASONALLY ADJUSTED,
DIVIDED BY N20834
N20034 = MALE POPULATION, AGED 20 THROUGH 34
UNITSTSA = TOTAL UNIT SALES
UNITSTSACAPLAGI = UNITSTSACAP(-1)
RELPT = AVERAGE UNIT PRICE OF MOTORCYCLES, DIVIDED
BY THE CPI

MEAN20€34 = REAL (1974 DOLLARS) MEAN INCOME OF THE MALE

POPULATION AGED 20 THROUGH 34 YEARS.

The same basic speciffcation and functional form of the equations was
followed for each type of motorcycle (i.e., street, off-road, dual purpose,. by
two-stroke and four-stroke breakout and by displacement classification). In
all cases the relative price variable had 2 negative sign and the real income
variable a positive sign on 1ts coefficient. In the case of motorcycle sales
by two-stroke and four-stroke breakout and by displacement classification, the
price of competing types of motorcycles was introduced into the equations in
order to generate estimates of price cross-elasticities between different
types of motorcycles, However, on statistical grounds, this attempt did not
‘T_rg;re f;a:liibT?.s Summary statistics of the estimated equations are provided in

ables F=1 - F-5,
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TABLE F-1
STREET  MOTORCYCLE STATISTICS

' LAGGED UNIT RELATIVE PRICE ! MEAN INCOME ' TRANSFORMED'  DURBIN
' SALES ! ' ' —2 ' WATSON
'COEFFICIENT *~ COEFFICIENT ' ELASTICITY ' COEFFICIENT * ELASTICITY' R !
'(T-STATISTIC)'  (T~STATISTIC)' \ : : :
L} 1] ] [] T T 1
Less Than ! ' ! ' ! ! !
9 c.c. ! ! ' ' ' ' !
] ] [} ] H} ] L
- 100-169 c.c. ' .738673 ' -267,005 ' -.9275 ' 0138 ‘1062 ' .8510 ' 1.859
o ' (6.25191) ' (1.88866) 'o(2.03) : :
1 [} 1 (] ] ]
170-349 c.c. ' .657243 ' 266,771 ' ..9386 ' .022181 ' 122 ' 8245 ' 2.04
‘(787124 ¢ (2.27) : '(2.694) ' :
L] ] ] L
350-449 c.c. ' .,372936 ' -699.473 ' =967 ' .08718 ' 1,52 8174 ' 1.588B
: {3.72138 : {2.807) : ' {3.9261 ! ! !
450-749 c.c. ' .299783 ! -362.33 ' ..863 ' 0697069 ! 1.49 ¢ B1e ! 1.5648
'o(2.802) ! (2.33) : ' (3.61965) ' '
1 ] ] 3
750-899 c.c. ' ,263063 ' -120,92 ' -.768 ‘' 048142 ' 144 ' 8206 ' 1.6
: (2.09) : {(3.027) : : {4.373) ! : :
900 c.c. ! ! ! ' ' ' :
p'lus [} (] L] [} 1 ] ]
[} ] 3 4 ] 1 1
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TABLE F-2
OFF-ROAD MOTORCYCLE STATISTICS

' LAGGED UNIT TRANSFDRMED: DURBIN

RELATIVE PRICE MEAN INCOME

] [}

' SALES ' ! WATSON

'COEFFICIENT °* *COEFFTCTENT " ELASTICITY'  R? '

:(r-smrsnc)_' (T-STATISTIC)! ) X ) X
Less Than ' ,346644 ' -1638.00 ' _,953169 ' 0837784 ' 1.54802 ' .8158 ' 1.6145
9% ¢.c. ' (2.780181 ' (-3.07013) : : {4.06085) ! X X
100-169 c.c. ' .252134 * ' * ' ,01462 ' ,674485 ' .8493 '  1.8368

' (2.94974) X : ' (7.74991) ) ) '
170-349 c.c. ' .451802 ' -180.905 ' .1,14813 ' 0221605 ' 1.67024 ' .7282 ' 1,8253

' (4.05766) ) (-2.53415) : (3.27084) ' ) )
350-449 c.c. ' .43004 ' * : * ' ,00267284) '  .527595 * ,7296 * 1,7539

: (3.49149) : : : {4.29743) : : :
450-749 c.c. ' .316026 " ' * ‘00110338 '  .6055594'  .8431 ' 1.7968

' (3.86852 ! ! ' (7.14955) ' ) )

1 [} ) ] ] ] [

* Price variable not statistically significant, and therefore om{tted from speci fication.
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TABLE F-3
DUAL PURPOSE MOTORCYCLE STATISTICS

T T T

' LAGGED UNIT ' RELATIVE PRICE ! MEAN INCOME ' TRANSFORMED'  DURBIN
! SALES ' ' ! P ' WATSON
'COEFFICIENT '~ COEFFICIENT ' ELASTICITY ‘"COEFFICIENT T ELASTICITY' R '
:(T-STATISTIC}: (T-STATISTIC) : : . : j )

Less Than ' ,579097 ' -711.931 ' .,867 ' ,0333 'o1.,2137 ¢ L7928 ' 1.6848

99 ¢.c. : {6.00582) : {2.034) : : (2.668) : : :

100-169 ¢.c. * .469664 ' -1159.7 ' .,9969 ' 0771913 ' 1,438 1003 ] ' 1.567
: (5.39922) : {2.48487) : : {3.33068) : : :

170-349 c.c. ' .456098 ‘- -pl6.782 *  -.74 ' 06576 ' 1.19 ' ,Be42 ' 1.5033
' (5.845) : (1.90078} : (2.9283) : ) :

350-449 c.c. ' .400972 ' .179.967 ' -.912 ' .0233366 ' 1.43 ' .8089 ' 1.5199
: {4.29955) : {2.295) : : {3.334) : : :

450-749 c.c. ' 675174 ' -3.02146 ' -.45 ' ,000496 L 75 B LR/ ' ).4887
: (6.96569 : (1.5068) : : (2.31) : : :
] ] 1 ) ] L] ?
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TABLE F-4
UNIT SALES = SUMMARY

' LAGGED UNIT ' RELATIVE PRICE ' MEAN INCOME * TRANSFORMED'  DURBIN
! SALES ‘ ! ' ' WATSON
'COEFFICIENT "TORFFICTENT T ELASTICITY' R’ '
'(T-STATISTIC) (T-STATISTIC) X X ) X
I Z . . ) I Z
TOTAL UNIT ' .274224 ' .4244,29 '  -.738 ' .613208- ' 1.39 ' .8416 ' 1.6054
SALES , (2.67635) = (3.17453} ' . ' .
[} ] ] 1 ] [] (]
] t [} ' (] ] ]
TOTAL STREET ' .281494 ' -1067.83 '  -,5948 ' ,239737 ' 1.25 ' .824 ' 1,61
UNIT SALES ~  (2.374%2) (2.79) . | (4.45) ' . '
] ] [] ] [ ] [ ] ]
' [ 1 ' ot ' [
TOTAL OFF- .-' .255683 ' ~1281.96 '  -.6508 ' .128049 ' 1.33 ' 8210 ' 1.6266
ROAD UNIT ' ({2.169} ' (2.3839) ' ' (4,13)
SALES L] ] [] 1 [] [] []
'] 3 ] ) 1 1] ]
[] ) ] [} ) 1 []
TOTAL DUAL . ' .469622 ' -2417,31 '  -,87 ' 20186 ' 1.31 ' .815 b 1.5541
PURPOSE (5.48137) (2.35) (3.3) :

URIT SALES




TABLE F=5
THO-STROKE/FOUR-STROKE MOTORCYCLE SALES

' LAGGED UNIT * RELATIVE PRICE ' MEAN INCOME ' TRANSFORMED' ° DURBIN
' SALES ' ! ', ' WATSON
'COEFFICIENT '~ COEFELCIENT ' ELASTICITY ' COEFFICIENT ' ELASTICITY' R '
: (T-STATISTIC) : {T-STATISTIC) X X : X :
(1 - ¥ L} 1 T T ¥
[} [} [} 1 ] (] 1
THO-STROKE ' ' ' ! ' ' '
Street .3459 -456.644 -.8437 ' 0648 1.428 8306 ' 1.664
' (3.36869) ! (3.17) : ! {4.59) . . .
0ff-Road ' ,230848 ' 415,923 ' -.422 ' 06466 1.2 ' .8314 ' 1.68
| fe.26788)  (1.17) ' . (2.93) . . .
[} ] 1 1] [ ] 1 []
Dua) Purpose ' ,4898 '.1612,38 ' -.7999 ' ,13843 ‘ 1,225 ' .8247 ' 11,5849
' (5.88) (217) : ' (3.1487) ' . .
FOUR=-STROKE
Street J— ' .889,507 ' -.689 ' ,2369 ' 1,6 ¢ ,8093 ' 1.0317
: ' {3.486) : ' (8.02) ' . ,
0ff-Road ! ,873304 ' .919.249 ' -.8255 ' ,05056 ' 1,315 ' 8073 ' 1.5107
' (4.53) ' (2.748) ' ' (3.63)
] ) [] ] [} ) [}
Dual Purpose ' .619465 ' -415,938 ' -.545 ' .03336 ' .85 L7768 ¢ 1.7129
' (6.368) bo(L3n) : ' (e.088) ) ! X

e = et e, .
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ESTIMATION OF REPLACEMENT EXHAUSYT SYSTEM SALES

Aftermarket exhaust system sales are simply a fixed proportion of
the stock of motorcycles each year. That proportion, .1214, was derived from
1974 data by dividing exhaust system sales (Table 8-18} by the stock of
motorcycles {Table 8-16}.

EPA developed a computer program to calculate the stock of motorcycles
each year. Annual motorcycle sales were taken from the 1979 Motorcycle
Statistical Annual {published by MIC and included in Table 8-1) from 1969-78,
from the Motorcycle Demand Forecasting Model for 1979-1990, and were estimated
for the 1965-68 period. Data on sales were derived from the 5 largest firms
in the industry in 1978 and since these firms represented 96.4% of total sales
from 1973-1978, the MIC figures were divided by .964 to augment the forecasts
to the total industry level. From 1991-2000 sales are expected to grow 2% per
year. After the year 2000 the sales growth rate is flat and sales are equal
to their 2000 level.

Si’ the scrappage rate (1 minus the survival rate), was derived from

the 1979 Motorcycle Statistical Annual and was reproduced as Table 8-20 in
Chapter B. After 13 years, all motorcycles of a given vintage will have been
scrapped and, therefore, could not contribute to the stock of motorcycles.

By using the above data, EPA estimated motorcycle stocks for the years
from 1976-2010, Since the period of interest began in 1979, an assumption
was made that no pre-1967 motorcycles existed. The 1967 sales data were
run through the scrappage subroutine and the number of motorcycles remaining
in 1979 were calculated. Similarly, the sales for succeeding years were
“scrapped" and the 1979 remafnder was calculated. When this procedure was
completed for the years 1967-1979 the remainder was totaled and the 1979 stock
was derived, The calculations are summarized in the following equation:

t-13
Ke = 33 USM
i=t
where
Kt = stock of motorcycles in year t
M1 = motorcycle sales in year
S1 = scrappage rate for motorcycles of age 1

To derive the 1980 stock the 1979 estimate was eliminated and the entire
sequence of calculations was performed. The calculations were started
with 1968 data because all 1967 motorcycles had been scrapped (they were
13 years old).

Hence, for each year the stock of motorcycles was completely recalculated
from a clean slate. The time series of the motorcycle stock was completed by
carrying out the calculations for all years., The forecasted stock of motor-
cycles from 1979-2010 and the estimates of exhaust system unit sales are
presented in Table 8-19,

F-13
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APPENDIX G
RELATION BETWEEN STANDARD TEST METHODOLOGIES
AND REPRESENTATIVE ACCELERATION CONDITIONS




Introduction

The health and welfare analysis of motorcycle noise impact (and possible
reductions of that impact) requires noise level information on motorcycles
under actual operating conditions. The analysis{Section 5) requires motor-
cycle noise levels as measured by a standardized acceleration test to be
translated into motorcycle noise Jevels that would be measured under represen-
tative actual acceleration conditions. This Appendix presents supporting
information for the assumption that noise levels measured under J-33la or
F-76a less 3 dB are representative of unconstrained traffic accelerations for
purposes of the health and welfare apalysis.

The operating conditions that describe motorcycle accelerations con-
sist of several parameters: (a) acceleration rates, (b) engine speeds at
gear shift points, and {c} throttle settings. These operating conditions,
of course, differ from motorcycle to motorcycle and from motorcyclist to
motorcyclist. Situational factors, too, will cause an individual motor-
cyclist to accelerate differently under varying conditions. Describing
motorcycle accelerations, then, either with distributional statistics or
"average", cases {s seen to be a very difficult task. Studies on automobile
cperation™ have shown great variances in automobile acceleration conditions,
Motorcycles could be expected to display even greater variances due to the
broad range of vehicle capacities (horsepower to weight ratios) and wide
engine speed ranges coupled with near universal use of manual transmission.
To EPA's knowledge, no study exists which specifically focuses on motorcycle
acceleration conditions in the U.S. A detailed study has been conducted on

motorcycle operation in Japan2 but is not felt to be directly applicable to
U.5. operations.

Current Standardized Test:

Current SAE procedures and IS0 procedures measyre motorcycle nofse
under full throttle acceleration conditions {see Appendix A). Typically
second gear is required, although third and higher gears are specified
in some cases. Motorcycles are accelerated up to various engine speeds
inctuding 100% of maximum rated RPM for some motorcycles under some tests.
Further, maximum nojse under test (presumed for most motorcycles to occur at
the highest engine speed achieved during the test) occurs at various distances
relative to a microphone location. The procedure most commonly used in the
1.5, currently 1s the SAE J-33la cor variants thereof. The J-33la procedure
includes a feature whereby motorcycles reach their maximum tested engine speed
at different distances from a microphone depending on motorcycle performance
characteristics. The procedure which EPA investigated for use in Federal
regulations (F-76a) measures motorcycle noise at differing fractions of
maximum rated engine speed (depending on engine displacement) at a standard-
1zed position relative to a microphone location. As discussed in Section 3,
noise levels measured under these two procedures are felt to be statistically
comparable although individual models may vary by several decibels.

The J-33la procedure is representative of very rapid acceleration

conditions. Most motorcycles are accelerated at full throttle to very
high engine speeds under this test. The F-76a procedure, aiso a full-

G-1



throttle procedure, features somewhat Tlower engine speeds. Acceleration
rates, however, would be expected to be comparable under the two tests.
Entering and closing road speed and distance traveled under the J-331a
test can be used to calculate average acceleration rates during the
test. Calculations based on data in Appendix C reveal that very small
motorcycles accelerate at about 0,15 - 0,20 "g", and that very powerful
motorcycles can have average acceleration rates in excess of 0,50 “g“ during
that test. Although some motorcyclists undoubtedly accelerate at these very
fast rates, the average acceleration rates achieved in J-33la are not felt to
be representative of the distribution of accelerations in unconstrained

traffic conditions.

Adjustment to Noise Level Measured Under Standardized Tests

Since J-33la and other tests are not directly applicable for noise
impact analysis, certain adjustments must be made to measured values.
Several studies have been conducted which measured motorcycle noise during

actyal operational conditions.3'4‘5’5‘7 Some of these studies included a
broad range of motorcycle operating conditions with qualitative descriptors of
acceleration or cruise conditions. The study conducted by the I11inois Task
Force on Noise, however, tested motorcycles at contrglled acceleration rates,
It is not apparent that standardized tests were conducted on measured motor-
cycles in any of these studies so comparison with existing data on motorcycle
noise levels cannot be made, It is apparent from every one of these studies,
however, that motercycles under cruise are considerably quieter than under
acceleration, and that acceleration rate is a very important determinant of

noise levels,

Since direct relationships between operational noise levels and standard-
ized test noise levels are not available, the health and welfare analysis
requires several assumptions to be made. EPA attempted to develop a relation-
ship betwean noise levels and fractional acceleration rates based on the
I1linois Task Force on Noise study. This effort, however, was not successful
in obtaining useable results. Instead, motorcycle noise levels as a func-
tion of engine speed at the shift points between first and second gear, and
between second and third gear were examined. It was apparent that for most
motorcycles these two shift points occur at about the same engine speed,
Accordingly, the shift point between second and third gear was used exclu-
sively Tn this analysis.

Representative motorcycle accelerations are described in this analysis by
a single set of acceleration conditions, These "representative" conditions
feature partial-throttle acceleration to a moderately high engine speed before
shifting. The engine speed achieved before shifting is assessed to be a speed
somewhat lower than is specified in the F~76a procedure. Similarly, throttle
setting 15 considered to be somewhat less than the full throttle condition
specified in J-331a/F-76a testing.

It 1s generally agreed that smaller motorcycles accelerate to higher
relative engine speeds before shifting than do larger motorcycles. This
phenomenon is accounted for in the F-76a test. It is considered to be
a reasonahle assumption that accelerations can be represented by maximum
engine speeds some ten percentage points of maximum rated RPM less than
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TABLE G-1
MOTORCYCLE ENGINE SPEEDS AT 28 MPH

ENGINE SPEED AT

28 MPH - 2ND GEAR {RPM}

MODEL
Honda
CB-550K 4000
CB-500T 3900
C8-400F 5200
XL-350 5500
Yamaha

-750D 3200
XS-650D 3200
XS-500C 4600
RD~400C 4100
X5=-360 2D 4600
Kawasaki
KZ- 3200
KZ2-750 3400
KZ-650 4100
KH-400 4100
KX-400 5100
Suzuki
GS-780 3700
GT-500 3500
GS-4008 5100
GT-380M 4900
GT-250A 5600
HsD
XL-1000 2800
Source:

RATED ENGINE SPEED
{RPM)

8000
8500
6000
7500

7000
7000
8000
7000
B0OOO

B500
7500
8000
7500
7000

8500
6000
8500
8500
7500

5000

FRACTION OF MAXIMUM
RATED RPM AT 28 MPH

Motorcycle reviews in Cycle and Cycle Guide magazines
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FIGURE G-1

MOTORCYCLE ENGINE SPEED AT 28MPH -~ 2ND GEAR

SELECTED MODELS 250cc AND GREATER
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TABLE G-2

MOTORCYCLE NOISE LEVELS AT TEN F‘ERCEI‘&TAGED
-76a

F76a Sound Level Less

Motorcycle Number Motorcycle Model F-76a - 10% Sound Level (dB)
104 Honda GL-1000 1.5
121 Kawasaki KZ-900 2.4
176 Suzuki GT-750 1.6
94 H-D FXE-1200 3.2
186 H-D XL~1000 1.8
105 Honda CB-750 1.6
101 Honda €J-360 1.5
106 Honda CB-550 1.0
108 Honda CB-125 1,1
119 Kawasaki KH-400 1.1
120 Kawasaki KZ-750 2,2
128 Suzuki  GT-500 0.7
107 Honda CB-200 1.3
132 Suzuki  GT-500 0.9
110 Honda XL-125 2.2
131 Suzuki  GT-380 0.7
126 Suzuki GT-185 1.2
125 Suzuki  TS-400 1.5
130 Suzuki  TS-100 0.3
188 H=D SX-175 0.5
92 H«D §5-125 0.4
93 H=D SX-125 2.2
123 Kawasak1 KH«250 2.6
115 Kawasaki KH-100 1.0
118 Kawasaki KE-100 1.3
112 Honda XL=-100 2.5
113 Honda XL=250 1.6
134 Yamaha D7-250 0.3
135 Yamaha D7-175 0.7
174 Yamaha  XS-650 1.5

n=30 X=1.42d8 s=0,72 d8

Source: Table C-12
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the speed specified by F-76a. According to this assumption small motor-
tycles would be considered to accelerate to 80% of maximum rated RPM and
very large motorcyclies to 50%, with a sliding scale in between. The extreme
points of B0% and 50% of maximum rated RPM do not appear to be unreascnable
although the 80% figure may be somewhat low for very swall motorcycies.

The reasonableness of the assumption that representative accelerations
might be some constant decrement below F~76a (rather than different decrements
for Targe and small motorcycles), can be checked by investigating motorcycle
engine speeds as a function of road speed. EPA air emission requlations
specify that, unless otherwise stipulated by the manufacturer, gear changes
between second and third gear during the standard air emission test are to
occur at 28 mph for motorcycles over 250 cc, Table 6-1 presents the engine
speed (as a fraction of maximum rated RPM) of several motorcycle models at 28
mph in second gear. The results in Figure G-1 indicate that, if motorcycles
of 250 cc and greater generally are shifted at about the same road speed, the
graduation of engine speeds in F-76a is not unreasonable for representative
accelerations.

Motorcycle noise levels at ten percentage points less than F-76a closing
RPM were obtained from the data in Appendix C. Table C-12 contains noise
level measurements for several motorcycles that were tested at more than one
closing engine speed under F-76/J-47-type testing., Ffrom these data it is
passible to interpoliate motorcycie noise Tevels at F-76a closing engine speed
and F-76a less ten percentage point closing speed. These data are included in
Table G-2, This Table indicates that, for this sample, motorcycle noise
levels at ten percentage points below F-76a clesing spead (full throttle)
would be between one and two dii below their F-76a value,

To account for the fact that representative accelerations are likely
to be conducted at less than full-throttie, an additional adjustment is
necessary. EPA is nof aware of available data which specifically focuses on
engine load as a variable distinct from other parameters such as engine

speed, The JAMA2 study did develop a relationship which empirically
modelled noise level as a function of acceleration rate, but that s not
directly applicable. The formula developed, however, would indicate that the
impact of average acceleration rate is not particularly large (the difference
between a 0.2 "g" acceleration and a 0.4 "g" acceleration would be 3 dB).
Wanting directly applicable information, it is assumed that the effact of
less-than-full throttle acceleration amounts to one-to-two dB for most motar~
cycles, Additicnal measurements to quantify this phenomenon are desirable,

The combination of the two assumed adjustments to J-33la aor F-76a
noise levels for representative accelerations amounts to a two to four
dB decrement across all model lines. Accordingly, the health and welfare
analysfs uses the assumption that F-76a or J-33la noise levels less 3 dB are
representative of accelerations in unconstrained traffic conditions,

Comparison With Other Studies

It is useful to compare this assumption with the results of above-
mentioned studies. As discussed below no serious incompatibilities between
this assumption and measured data have been found,
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TABLE G-3

SPEED LIMIT 35 MPH OR LESS

Level Roadway Acceleration Grade
Motorcycles Motorcycles Motorcycles
dB{A) Stock Modified Stock Modified Stock Modified
Variation
from dB({A) | No. of % of No. of % of | No. of % of No. of % of No. of % of No, of % of
Present Veh. Veh. Veh, Veh. Veh. Veh. Veh. Veh. Veh. Veh. Veh, Veh,
Limit Qver Over Qver Over Over  QOver Over Oveyr {ver  Over Over Over
0 82 1 1.5 4 13 4 5 30 46 9 17 17 57
-1 Bl 1 1.5 4 13 9 12 33 51 15 29 18 60
-2 80 1 1.5 10 34 10 13 39 60 17 32 22 73
-3 79 2 3.0 12 38 15 20 45 69 21 40 23 77
~4 78 3 4.6 13 41 19 25 49 76 25 48 23 77
-5 77 3 4.6 15 47 28 37 54 83 3l 59 27 90
~6 16 5 7.7 18 56 33 44 56 B6 33 63 27 90
w7 75 11 16.8 22 69 44 58 58 88 38 72 28 93
~8 74 16 24.6 27 B85 52 69 59 91 42 79 28 . 93
-9 73 25 38 30 94 65 B6 69 91 45 a5 28 93
~10 72 35 54 31 97 70 92 60 93 47 89 28 93
TOTAL VEHICLES
MEASURED 65 - 32 76 65 53 30

Source;

Reference 5




{a) Motorcycle Industry Council Studies. Studies conducted by the
Motorcycle Industry Council have been summarized in Reference 4. The sum-
marized studies include motorcycles measured both under acceleration and
cruise conditions. It was found that low speed noise levels of motorcycles
have fallen from the high to Tow 70's (dB) over the past six years, Further,
it was found that acceleration noise Tlevels of motorcycles (with modified
motorcycles included} range from mid-70's to high 80's. Differences between
acceleration and cruise noise levels were found to vary between 3.5 and 12 dB,
These differences between acceleration and cruise noise levels provide a very
limited basis for comparison of the assumption and these measured data, as

discuss further below,

{b) falifornia Highway Patrol and Chicago Urban Studies. A suryey

of vehicles operating on California highwa_ys5 included measurements of
motorcycle noise under the following conditions: Jlevel roadway, acceleration,
and grade. Since these measurements included modified and unmodified motor-
cycles of unspecified manufacture date, and since no standardized test was
conducted on measured motorcycles, no direct conclusions can be drawn from
these data on the relationship between operational and standardized test noise
lavels. However, the noise level differences between acceleration and level
roadway operation can be determined if it is assumed that a ranking of a
motorcycle population according to increasing noise level would remain the
same under both of these operating conditions, Examining Table 6-3, it can be
seen that the noise level representative of the upper tenth percentile of
motorcycles shifts from 6.5 dB below "present limit" under cruise conditions
to 1 dB below “present 1imit" under acceleration conditions, a change of 6.5
dB. This transformation can be conducted for all percentiles to determine a
trend. Again assuming that relative motorcycle noise rankings do not change,
this survey would indicate that acceleration operations are 4-6 dB louder than
cruise operations and that grade operation is about 7 dB louder than cruise.

The Chicago Urban study6 also measured noise levels under acceleration
and cruise conditions. Again, no standardized tests were made on measured
motorcycles. The difference between acceleration and cruise operations can be
determined in a manner similar to that described for the California study.
Figure G-2 shows of that study acceleration nofse levels of 80,1 dB (s = 5,6}
and cruise levels of 73,3 dB (s = 4.4), a difference of 7 dB.

These studies imply a certain relationship between motorcycle accelera-
tion and truise noise. If a relation between motorcycle cruise and stand-
ardized test conditions can be developed, the assumed relation between
acceleration and standardized test can be checked. The difference in motor-
cycle noise level between cruise conditions and a standardized test was

analyzed using the data in the 1975 MIC study.® This study included 200
motorcycles, many of which were measured both under J-331a and 35 mph cruise.
Differences for 70 models were averaged with a resulting difference in noise
level of 10,3 dB (s = 3.2).
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If 7 dB is used as the difference between motorcycle sound levels
under acceleration and cruise conditions, and if 10 dB is used as the differ-
ence between J-331a or F-76a levels and cruise conditions, it is seen that the
assumption that J-331a/F-76a noise Jevels less 3 dB are representative of
accelerations in unconstrained traffic situations may not be inconsistent with
data measured in the MIC, California and Chicago studies. This artificially
constructed differance between highly varying figures, however, is not in any
sense intended to be a showing that a 3 dB decrement is accurate. Rather 1t
is intended to show 2@ lack of conflict with measured data,

{c) I11inois Task Force on Moise. 1In a study conducted at the
University of ITTinois, twenty motorcycles were tested under controlled

acceleration conditions.” Motorcycles were tested under different accelera-
tion rates until a motorcycle accelerated from a dead stop for 100 feet in 4.8
seconds {terminal speed 28 mph, average acceleration rate 0.27 "g"). This
time interval was used because a previous study had determined that it repre-
sented the 75th percentile of acceleration rates of automobile drivers in
IMineis. The study showed that the noise lavels of unmodified motorcycles
tended to be in the mid-to~-low 70's {dB) at these acceleration rates, Of the
relatively new bikes tested with no apparent defects, J-33la data were avail-
able in the MIC report on seven. These motorcycles, shown in Tables G-4 and
§-5, displayed acceleration noise levels some 5-12 dB below J2-33la values.
The acceleration rate tested, howsver, is considered to be lower than the
representative acceleration desired for the health and welfare analysis.
As dfscussed above, adjustments to account for differant acceleration rates
vere pursued but did not provide meaningful results. The data in the I11inois
study, however, are not felt to be seriously inconsistent with the representa-
tive acceleration assumptions made.

G-10
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Year

1. 1971
2. 1973
3. 1973
4, 1973
5. 1974

6. 1966
7. 1966
8. 1974
8. 1975
10, 1972

11. 1970
12. 1973
13, 1971
14. 1971
16, 1971

16, 1974
17. 1972
18, 1973
19, 1974
20. 1972

Source:

TABLE G-4

REPORTED RESULTS ON MOTORCYCLE ACCELERATION TESTING

Make

Kawasaki
Suzuki
Honda
Kawasaki
Honda

Suzuki
Honda
Honda
Honda
Honda

Suzuki
Suzuk i
Honda
Honda
Honda

Suzuki
Yamaha
Honda
Kawasaki
Honda

MOTORCYCLE NOISE LEVELS - A REPORT ON FIELD TESTS (Ref. 7}

(TABLE 1.

Size (cc)

90
125 (TS 125)
325 (350 CB)
100 {65)

360 (360 CB)

149
160 (CB)
550
750 (KS)
250

492 (1500)
250 (TS
325 (CB
100 (cB)
350 (SL)

738 {750 GT)
650 (XS)
444 (450 CB)
175

350 (CL)

MOTORCYCLE SUMMARY )

dB
Tendency

76
70
71
71

84.5
76
72
73
73

75
83
78

78

72.5
78
73

72

Maximum
dB
Recorded

76
7l
13
70.5

77 1
8
10.5
74
73

75
83
80

78
73

79
73

72

Overall
Maximum
dB

Group

Il
Not usable
1

I
[

I11
Il
I

1
II

II
v
v
Not usable
11

1
Il
I
Not usable
II




TABLE G~5

J-331a NOISE LEVELS COMPARED WITH
MOTORCYCTE NOTSE LEVELS UNDER ACCELERATION

Motorcycle Model

J-331a Sound
Level (dB)

1973 Honda C8 350
1974 Honda 360
1974 Honda CB 550
1975 Honda CB 750K
1974 Suzuki G7-750
1973 Honda CB-=450
1972 Yamaha XS5-650

80
76
79.5
79
84.5
a1
84.5

Source: Refs, 7 and 8

e e s ot 3kt b S 8 £ Ll o B SRS b

G-12

Acceleration Difference
Sound tevel {dB) (dB)
70 10
7l [
72 1.5
73 6
72.5 12.5
73 8
78 6.5
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APPENDIX H
ADDITIONAL MOTORCYCLE NOISE LEVEL DATA
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This appendix discusses the 76a test procedure methods of eliminating
tachometer variables, and stationary vehicle test methods which may be cor-
relateable to the moving test method. Noise levels prevailing at the rider's
ear during various operational modes of the motorcycle were alsoc measured.

Noise Emission Data Base, F76a Procedure

F76a neise emission data, obtained for representative motorcycles,
are presented in Table H-1, Included in the table are data obtained at other

ciosing rpm's and comparison J331 data.

The annotation "by tach” means that the vehicle tachometer (if so
equipped) was employed to establish entering and closing rpm; if the vehicle
was not equipped with a tachometer, a portable tachometer was employed.
In all cases, the steady-state calibration of the tachometer was verified (and
a correction applied if necessary) by matching a signal from the ianition
secondary of the motorcycle with a signal of known frequency (accuracy + 0.5%)
from an oscillator (Figure H-1).

The annotation "by gate" means that the closing rpm was established
by the tape-switch gate. The pair of tape switches, spaced one-meter apart,
located at the acceleration end-point measure the time (accuracy + 0.05
mill{seconds; typically + 0.1%) of traverse of the one-meter distance.
The method of employing the gate consisted of establishing the proper traverse
time by making constant speed passes thru the gate at the desired F76a clos-
ing rpn {using the calibrated vehicle tachemeter). For the F76a test, the
acceleration distance was adjusted such that the same traverse time was
attained, ({(closing the throttle at the gate, rather than reference to the
tachometer) thus eliminating the effect of tachometer lag. During successive
passes in an F76a test, traverse time consistency was typically + 1 ms (for
straet bikes), implying a closing rpm consistence of about 2%, This varia-
bil{ty 1is primarily related to the degree of repeatability achievable by
the rider; its effect is minimized by averaging repeated runs. In the case
of off-road motorcycles considerably greater indicated variability in traverse
time occurs among successive passes; this is due to the variability of contact
of the knobby tire with the tape switch. A further variable is introduced by
the fact that average speed of traverse thru the gate is not necessarily the
same as the maximum speed occuring in the cne-meter distance. For a large
street motorcycle, assuming uniform acceleration, the effect of this source of
error is conservatively estimated at 0.7%.

Considering the foregoing, it is estimated that the F76a data "by gate"
presented in Table H«1 were obtained with closing rpm probable accuracy

within 2%,

Photographs H-1 thru H-14 (at the end of this appendixz) show the
EPA's contractor test track and instrumentation employed.

Effect of Tachomater Lag

In Table H-2, the F76a noise emission data have been formatted to show
more clearly the amount of tachometer lag typically experienced in the F76a
test, and the effect of this error on measured noise levels. Although noise

H-1
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TABLE

H-1 1977 MOTORCYCLE NOISE LEVELS

Ji3la F76 Fi6a F76a Yariation

Make/Modal Bike 1.0, by tach by tach by tach by gate Zrpm by tach % rpm
Honda GL1000 702 76 83 79 77 50-60 74 40-50
74 45-55

Honda 750K 701 8 83 80 79 50-60 16 40-50
78 45-55

Honda X350 703 81 78 75 50-77.5
Honda MR250 A704» a5 {an 83 84 81 50-82.5 84 50-90
83(3rd .

Honda TL125 AT12* 76 75 76 7 50-88.8 78 50-95
Honda XR75 A724* 85 81 83 82 50-50 86 50-100
Kawasak{ KZ1000 105 77 B3 80 78 50-60 17 40-50
Kawasaki K26508 706 78 a2 79 77 50-62.5 77 45-55
Kawasak{i KZ400 709+ 79 81 8t 80 50-75 76 50-60
Kawasaki KE250 707 81 . 78 80 7 50-82.5 B8l 50-90
Kawasak] KX125 AT1* 87 Be g6 86 50-88.8 87 50-95
Harley FLH=1200 719* 82 86 84 83 50-60 80 40-50
_ 8 45-55

Harley FXE-1200 m3 84 88 83 83 50-60 a1 40-50
Harley XL-1000 ral ] 82 86 82 82 50-60 19 40=-50

*0ikes not equipped with tachometer

4 0ff-Road (only) Motoreycles

83
84

95
88

‘90

83
94
90

96
94
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Make/Model

Harley §5-175

Harley 5X-175

Suzuki GS550 @531 mi.
21104 mi.

Suzukt GS400X

Suzuki TS400 **

Suzuki GT380
BMW RI00/7
Bultaco Frontern 250

Bultaco Alpfna 350

Husqvarna 360WR
Yamaha DT2500
Yamaha XT500D
Yamaha XS650D
Yamaha IT400D
Yamaha IT175D

*Dikes not equipped with tachometer

TABLE H-1 1977 MOTORCYCLE NOISE LEVELS (Cont'd)
J33la F76 F76a F76a Variation
Bike 1.D, by tach by tach By tach by qate % rpm by tac % rpm
720 81 78 a0 79 50-86.3 81 50-90
721 84 8] 81 82 50-86.3 B4 50-95
716 79 81 8 79 50-67.5 78 50-60
716A 78 81 80
718 79 80 80 79 50-75 77 50-60
722 85 84 84 83 50-75 82 50-60
86 50-85
nz 85 85 85 50-76 82 50-60
710 g2 83 B 80 50-60 77 40-50
7108 *** 84 85 82 82 50-60 78 40-50
ATI5* 89(2nd) 90 90 90 50-82.5
90(3rd :
A723% 88 89 89 50-77.5 90 50-85
89 50-65
A708* 87 85 85 50-77
725 84 83 83 82 50-82.5 84 50-95
726 80 79 79 77 50-70 8] 50-85
727 83 87 85 84 50-62.5 82 40-50
728% 93 92 92 91 50-75 93 50-90
720+ 93 97 92 91 50-86.3 94 50-95

**Not in 1977 wodel configuration

w**Same bike as 710 one month later; unknown use and servicing.

R A,

89
89

68
94

84

9N
84
92
n
96

A Off-Rood {only) Motorcycles
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Make/Hodel

Yamaha DT1000
Can-Am Qualifier 250
Can-Am Qualifier 125
Can-Am Qualifier 175

*Bikes not equipped with tachometer

TABLE H-1 1977 MOTORCYCLE NOISE LEVELS (Cont'd)

J331a F76 F76a F76a Yariation

Bike 1.D, by tacn by tach by tach by gate T rpm by tach & rpm

730* 79 76 7.'9 79 50-~90 80 50-100

A732* 83 81 83(2nd} 83 50-82.5 83 50-90
82(3rd) 82

A733* 84 83 a5 B4 50-88,8 B7 50-90

734* 85 g4(2nd) B84 50-B6.3
85(3rd)

A Off-Road (only)} Motorcycles

9

87




WIRE; looped around
spark plug wire (no
ground return required)

OSCILLATOR

{Set to desired
engine firing
frequency)

(:::::) 0SCILLOSCOPE ( FREQUENCY
§__ »  COUNTER

Engine rpm adjusted

to give stationary
pattern on oscilloscope;
tachometer reading noted.

FIGURE H-1 INSTRUMENTATION FOR CALIBRATING VEHICLE TACHOMETER
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levels and noise level increments are shown to tenths, the incremental
data must not be considered accurate or reproducible to better than 0.5 dB,
nor the noise level data to better than 1 dB.

Analysis of those cases where a noise level difference of 0.5 dB or more
is experienced between the gate and tach methods, the approximate relationship
between noise level error and tachometer error is shown:

AdB/Z A rpm=0.2 +0.1

A 1% error in rpm can be expected to result in a 0.2 dB error in nojse
level. For measurement accuracy within 0.5 dB, closing rpm should be con-
trolled within 2%. Typical variations in noise tevel vs. engine rpm are shown
graphically in Figure H-2.

Gear Selection and Acceleration Distance

The 76a procedure as currently drafted stipulates use of 2nd gear,
unless the acceleration distance is less than 25 ft,, in which case higher
gears are used as required to achieve the minimum 25 ft. distance. Further
consideration was given to:

(a) Difference in measured leve! resulting from use of a different
gear, and

b} Desirability of stipulating a longer acceleration distance.

Table H-3 shows the effect of gear selection on noise level, Although
noise levels can differ as much as 1 dB between gears, these differences are
much less than those resulting in the J33la test. MWhile the 1 dB difference
is more than would be desired, measured levels in the F76a test will not he
materjally affected by sprocket ratio changes,

Regarding the acceleration distance, 1in the original draft of the F76a
procedure a 50 ft. minimum acceleration distance was stipulated; this was
changed to 25 ft. because of the following difficulties encountered with the
50 ft. requirement:

some motorcycles cannot attaip the 50 ft. distance before
reaching the specified rpm even in highest gear;

. some motorcycles do not pull properly from 50% rpm in
the gear required to attain the 50 ft. distance,

A third factor to be considered is that a 50 ft minimum acceleration
distance would result in use of 3rd gear for some high performance street
bikaes (such as the K2-1000) with attendant high' operating speeds and long
acceleration distances.

H-6

e e T R e i e s e s s S 4 NS iy bk bt ¢ v e ebompent'



*Motorcycles tach employed where so equipped; portable tach employed as listed.

H-7
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TABLE H-2 EFFECT OF TACHOMETER LAG, F76a TEST

Max. F76a Level Closing rpm

HP dB dB rpm rpm
Bike Make/Model rpm by gate by tach by gate by tach Tachometer=*
701 Honda 750K 8500 78.5 1.9 5100 490
702  Honda GL100O 7500 77.1 1.7 4500 390
703  Honda XL350 7000 75.1 2.5 5400 420
704 Honda MR250 7000 80.6 3.3 5775 970 Sanwa/ECI
705  Kawasaki KZ1000 8000 78.4 1.3 4800 850
706  Kawasaki K650 8500 77.1 1.9 5310 710
707  Kawasaki KE250 6000 77.0 2.6 4950 330
708  Husqvarna 360WR 6500 84.6 0.2 5000 170 Dynall
708 Kawasaki KZ400 8500 80.2 0.3 6375 100 Dynalil
710  BMW RI0DO/7 7250 80.4 0.4 4350 -30
710A  BMW R100/7 7250 81.8 0.5 4350 150
711  Kawasaki KX125 9750 86.0 0.3 8650 460 Sanwa
712 Honda TL125 8000 76.5 -0.3 7100 840 Rite
713 Harley FXE-1200 5200 83.2 -0.1 3120 -120
714 Harley XL-1000 6000 81.7 -0.1 3600 -B0
715 Bultaco Fr. 250 7500 89.8 0.4 6190 50 Sanwa
716 Suzuki GS5550 9000 79.4 1.4 6075 350
717 Suzuki GT380 7500 84.7 -0- 5700 410
718  Suzuki GS400X 8500 78.6 1.7 6375 370
718 Harley FLH-1200 5200 83.2 0.4 3120 -10 Dynall
720  Harley §5-175 6750 78.8 1.5 5820 310
721 Harley SX-175 6800 82,1 -1.0 5865 -200
722  Suzuki TS4008B 6000 82.5 1.1 4500 310
723 Bultaco Alp. 350 5500 89.0 0.1 4260 1500 Sanwa/EC!
724  Honda XR75 10500 81.7 1.0 9450 970 Rite
725  Yamaha DT2500 6000 82.4 0.9 4850 890
726  Yamaha XT500D 6000 76.6 1.9 4200 580
727  Yamaha X5650D 7500 84.0 0.7 4690 320
728  Yamaha I1T400D 7000 90.9 1.5 5250 500 Sanwa
729  Yamaha IT175D 9500 90.9 0.6 8200 350 Dynall
730 Yamaha DT100D 7000 78.6 0.5 6300 70 Dynall
732  CanAm Qualifier 250 7500 82.7 0.3 6190 80 Dynall
733 CanAm Qualifier 125 9000 83.8 0.9 7950 -60 Dynall
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Review of available data suggests that the 25 ft. minimum could be
increased to 33 ft. (10 m); before adopting such a change, however, suita-
bility should be verified on selected vehicles.

TABLE H-3  EFFECT OF GEAR SELECTION, F76a TEST

Bike No. Make/Mode]l Tachometer Gear F76a (dB)  Accel. Dist.

703C Honda XL350 Rev. Control 2nd 76.2 39
3rd 76.5 78

732 Can Am Qualifier 250 Oynall 2nd 83.0 25
3rd 82.0 56

Gate 2nd 82.7 25

3rd 81.5 50

734 Can Am Qualifier 175 Rev. Control 2nd 84.1 28
Ird 85.0 72
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Vehicle Speed Measurement Technigues

One method to either establish, or to verify, closing rpm is to measure
vehicle speed, The engine rpm could be calculated, knowing the gear ratio
and effective radius of the rear wheel, or alternatively the speed measurement
can be used as a transfer device as used in this study (described earlier}.

Tape Switch Speed Gate

A pair of commercially available tape switches (McMaster-Carr, Cat.
No, 7379K1} was used for speed/rpm reference throughout the test program, The
tape switches activated an interval counter (such as Systron-Donner 1033
series) with read-out to tenths of milliseconds. The tape switches are
convenient to use and are adequate for street bikes. Off-road bikes present a
problem, where the knobby tires may not actuate the switch, For this situa-
tion one-inch wide metal strips were placed over the tape switches; this is
not a recommended procedure since accuracy and reproducibility are degraded.

The estimated accuracy of the average speed measurement across the
gate is within 1%; however, there can be an additional error approaching 1%
due to the difference between the average gate speed and the peak gate speed.

Photograph H-6 shows the tape switches, together with optical speed
measuring instrumentation.

Optical Speed Gate

The problems inherent with the tape switch speed gate can be aveided by
use of optical sensors activating the time interval counter, in lieu of tape
switches. This concept was evaluated using laser equipment shown in Photo-
graphs H-4 thru H-7 {Hughes Aircraft Co., Industrial Products Division,
Carlsbad, California; Laser Model 3176H, Power Supply Model 3599H), This
equipment was employed becausz of its ready availability; collimated inco-
herent light could serve equally well. A double pass of the 1ight beam
was employed, with the return pass displayed vertically one-inch above the
inital pass. A high probability existed that the light beam would be inter-
rupted by the forward edge of a knobby tire. ATso, the higher accuracy
inherent 1in this technique permitted a gate traverse spacing substantially
less than one-meter, thereby reducing the difference between peak and average

gate traverse time.

The set-up employed, shown in the photographs, was not sufficiently rigid
for maintaining alignment after repeated vehicle passes. Accordingly, for
expediency in the testing, we reverted to the tape switches since they were

adequate.

Radar Gun

Radar guns by two manufacturers were evaluated: CMI Incorporated,
Minturn, Colorado; and Kustom Signals, Chanute, Kansas. The units employed
were configured for police applications, and different features ({which both
manufacturers state could be supplied) were nseded for the application con-
sidered here. The required features (not present in the units employed, but
which are available) are:

. display to tenths of mph
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max-hold

. sampling rate of 20 per second or better

The sampling rate of 20 per second was derijved from the fact that the
rate of change of rpm in the F76a test was typically in the range 1000-2000
rpm/second. If resolution to 100 rmp was desired, sampling interval must be
not greater than 0.05 seconds.

The radar gun could be either statiomary, or mounted on the vehicle,
reading a stationary target. The technique had the advantage that maximum
speed determination was not tied to vehicle position; a position variation
of + 5 ft had no effect on noise measurements, providing the correct closing
rpm was attained. This permitted greater Tatitude in vehicle operation than
the optical or tape switch techniques,

A further potential feature of the radar gun technique was that if
the gun was mounted on the vehicle, the max-hold signal could be used to
effect ignition disable (discussed later), thus precisely controlling closing
rpm.

Evaluation of the radar gun technique was Yimited to {a) demonstration
of feasibility of the concept, and (b) identification of sources of commer-
cfally available units having the required features.

Engine RPM Measurement Technigues

The wvehicle speed measurement techniques offered uniform application
to a broad range of vehicles, but required correlation of vehicle speed with
engine rpm; application to vehicles with automatic transmission was excluded,
Direct measurement of engine rpm had fundamental advantages, but such techni-
ques addressed a. wide variety of ignition types and pulses per revolution,
not. identifiable simply by engine type and number of cylinders.

Various types of tachometers (Photograph H-2) were evaluated in relation
to their suitability for engine speed measurement in the F76a test:

Vehicle Tachometers

The tachometers supplied on the Japanese motorcycles {as opposed to the
European and American motorcycles) were heavily damped, resulting in tacho-
meter lag under vehicle acceleration. This damping was intentional, giving a
very steady and smooth rpm indication. The associated lag, however, resulted
in F76a closing rpm higher than specified; due to this, measured values of
noise emission in the order of 2 dB higher than appropriate wera not uncommon
(Table H-2), This difficulty was not experienced in the BMW or the large
Harley-Davidson street motorcycles.

Optimized Tachometer Damping

A tachometer manufactured by the German firm VDO Automotive Instruments
was procured from a local speedometer shop (North Hollywood Speedometer &
Clock Co.}, and fitted to a Honda GL1000. This tachometer was selected
because it was directly interchangeable with the vehicle tachometer, and
because its internal configuration was such that its damping (by silicone
fluid) could be readily changed for test purposes. The VDO tachometer was
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tested in three damping configurations on the GLLOGO (Table H-4). (Con-
figuration 1 was essentially the same as the vehicle tachometer; configuration
2 was underdamped and exhibited undesirable pointer "jiggle"; configuration 3
was intermediately damped and functioned in an entirely acceptable manner.
This showed that the vehicle manufacturer’s options included (in addition to
the various other techniques) fitting production vehicles with optimumly
damped tachometers, or alternatively, fitting a special optimumly damped
tachometer for F76a test purposes only.

Another tachometer found to have near optimum damping (Table H-4) was
the Auto Meter (Auto Meter Products, Inc., Elgin, I1linois} Model 439. It
was a fast response electronic tachometer, connecting to the ignition primary,
but requiring interface electronics for connection to vehicles with CDI
ignition.  The tachometer had provisions for ignition disable (discussed
later). The unit was ordered for a specific number of pulses per revolution;
}nterg?tiag;y, one pulse per revolution was appropriate for all vehicles shown

n Table H-4.

Digital Tachometers

The digital tachometer type offered potential for high accuracy, and
fts circuitry lended itself to additional features such as max-hold read-out
and pre-set ignition disable. The digita)l display, however, was not well
suited for rider control of closing rpm in the acceleration test; for rider
control, an analog display was considerably easier to use,

Radio Tachometers

On two motorcycles (a 4-cyl. 4-stroke, and a l-cyl. 2-stroke) a Hartman
Wireless Tachometer {mfgr. no longer in business; provided by Kawasaki Motors
corp., U.S5.A.) was evaluated (Table H-4). The tachometer functioned well,
required no connection to the motorcycle, and could be mounted either on the
motorcycle* or located remotely.

It was also demonstrated that Harmon Tach 1I, with max-hold, could
be activated by a radie 1ink. For this demonstration, a Vega Electronics
(Division of Computer Equipment Corp., Santa Ana, California) radio microphone
was employed for the radio Tink. The microphone circuit (with microphone
removed) picked up RF energy from proximity to a spark plug lead. By this
technique an operator recording noise levels could simultaneously verify that
correct closing rpm had been attained on each pass.

Portable Tachometers

Motorcycles not equipped with tachometers necessarily require fitting
a portable tachometer for the F76a test., Portable tachometers employed in
the study included the Sanwa Model MT-03, the Rite Autotronics Model 4036, and
the Dynall Model TAC-20, The Sanwa and Rite exhibited substantial lag (H-2);
the Dynall was good n this respect but would not function on all motorcyctes.
The above three tachometers are able to be connected to the ignition secon-
dary, which was an operational convenience.

*The tachometer face had to he vertical, otherwise the needle would respond
to fnertial forces during vehicle acceleration,
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The Auto Meter 439 (or 430 series) which altnough nat designed for
portable use, and required connection to the ignition primary (e.g. to the
ki1l button wire) was a suitable candidate for use in the F76a test, The
additional option of ignition disable offered major additional advantages,

discussed later.

Other candidate portable tachometers included the Harman Radio Tacho-
meter, and the Dixom Model 1081 Inductive Tachometer {Dixon, Inc., Grand
Junction, Colorado). The latter was a close range RF tachometer, subjected to
the specification review only, not evaluated in this study.

Ignition Disable Techniques

Because of the dependence of measured noise level on closing rpm in
the F76a test, means of shutting off the engine by means of a pre-set ignition
disable were evaluated. (Preciseness in closing rpm can be important in the
J331a test also, particularly where closing conditions are reached with the
vehicle close to the microphone}. Available as a companion jtem to the Auto
Meter 439 Tachometer, was the Auto Meter 451 Rev-Control. This combipation of
a2 low-lag tachometer with automatic ignition disable enhanced the rapidity,
reproducibility, and accuracy in the conduct of the F76a test.

In the test program, for motorcycles having a single ignition system with
breaker points, the Rev-Contrel unit was connected across the points. For
vehicles having two ignition systems (2 palr of breaker points), such as the
GL-1000, the Rev-Control was ‘connected to each system thru a diode, thus
maintaining elactrical isolation of the two systems (Figure H=3). (Auto Meter
has since made avallable a Model 451-1 Rev-Control, which incorporates the

isolation diodes).

For motorcycles having CDI magneto ignition systems, the Auto Meter
tachometer will function (but not read correctly) if connected to the
"trigger" terminal, but can be made to vead correctly if connected to the
engine "k{11" circuit thru a capacitor of proper value. For the motorcycles
tested (Table H-4), the proper vaiues were in the range 0.002 to 0.0072 mfd,
A decade capacitor box having 0,0001 mfd steps was employed as an expediency
measure; 1t was presumed that interface electronics could be selected to
obviate need for such adjustment,

While conducting the F76a test using the Rev-Control, a single pass
was sufficient to establish the acceleration start point. During the gre-
scribed runs, when ignition disable occurred, the throttle was closed prompt-
1y, thus avoiding backfire when ignition was re-established by pressing the

Yre-set" button.

Referring to Table H~4, the designation "Auto Meter" refers to the
Model 439 Tachometer without ignition disable; the designmation “Rev-Control"
refers to the Model 439 Tachometer and Model 451 Rev-Control combination. For
each entry in the table, performance of the tachometer configuration was
compared to noise and rpm measurements obtained with the tape switch gate
technique (which was used as the reference, and subject to some uncertainty
in the case of the off-road motorcycles having knobby tires, as explained

earlier,
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TABLE H-4  TACHOMETER AND REV, CONTROL COMPARISONS, F76a TEST

Motorcycle Ne.

Make/Model

702
702A
3

703

703A
7038
703C

716A

720

725

730

733

734

Honda GL10OQ
Honda GL1000
Honda GL1000

Honda SL350

Suzuki GS550

Harley 55175

Yamaha DT250D

Yamaha DT100D

CanAm Quailifier 125

CanAm Qualifier 175

F76a rpm Tachometer dB_re Gate Tach. Lag
4500 Honda 1.7 390
4500 Rev. Control 0.2 10
4500 Honda 1.3 370

Auto-Meter 0.4 90
Y00 Config. 1 2.0 300
VDo Config. 2 0.1 80
yDo Config. 3 0.1 110
Hartman 0.3 70
5400 Honda 2.5 420
Auto-Meter 0 40
Rev. Control -0.3 -50
flev, Control ~0.4 =170
6075 Suzuki 0.9 470
Auto-Meter -0- ~220
Rev, Control 0.5 60
5B20 Harley 1.5 30
Rev. Control «0,2 -0~
4950 Yamaha 0.9 890
Dynall 0.6 320
Rev, Control -0.4 -
6300 Dynall 0.5 70
Rev. Control -0.9 --
7990 Dynall 0.9 ~60
Hartman 0.4 30
Rev. Control 0.6 -
7330 Rev. Control -0~ -120
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IM] Test Procedures

In the IMI procedures the measured level is dependent on how rapidly the
throttle is opened, on the reaction time of the operator in closing the
throttle at the “correct" point, and the tachometer Tag. The duration of the
gperation from throttle opening to inftiation of throttle closing was on the
order of 0.35 seconds. Considering that the human reaction time (seeing the
tachometer needle at closing rpm value, to ipitiating hand motion to close
throttle) was on the order of 0.2 seconds, it appeared that mental anticipa-
tion was probably involved in performing the test. Also, considering that
rates of change of rpm will be in excess of 8000 rpm/sec., the actual rpm
overshoot could be much greater than the rpm overshoot indicated by the
tachometer. On motarcycle No. 729, where the Dynall tach was used, indicated
overshoot was 12,000 rpm (associated with an F76a rpm of 8200).

Noise level measurements taken on the various motorcycles by IMI-C and
IMI-E procedures are presented in Table H-5. Considering the foregoing, the
degree of repeatability and consistency among operators was better than mjght
be expected - usually within a 3 dB range, although differences of 6 dB were
encountered.

In view of the success of the Rev-Control in the F76a test, its applica-
tion was briefly evaluated in the IMI-C test, with results presented in Table
H-6. The substantial improvement in consistency was apparent. Also, compar-
ing the IMI-C levels for motorcycle No. 703 in Table H-6 with that for the
same motorcycle in Table H-5, considerably lower noise levels resuited with
use of the Rev-Control, Table H-8 provides further data on consistency among
operatars when the Rev-Control technique was employed in the IMI test,

In the IMI-C50 test, the same distance relationship between the vehicle
and microphone prevailed as in the F76a test at closing conditions. A come
parison of noise emission measurements by the two methods is shown in Table
H7 which is sufficiently good to warrant further consideration of the IMI-(50
as a substitute for the F76a method.

Also of potential value would be the investigation of correlation between
IMI-(noise Tevel measurement at 10 ft.) and F76a, both by Rev-Control.
Such data was obtained for two motorcycles only: No. 703B where the differ-
ence was 14.8 dB, and No. 716A where the difference was 15,5 dB, The theore-
tical difference, by the inverse square law, was 15.0 dB, The closer distance
offered obvious advantages 1in space requirements, environmental noise con-
straints, and perturbations by atmospheric factors.

Effect of Torque (Dynamometer Tests)

The objective here was to provide {nfermation on the effect of torque (at
constant rpm) on noise levels, The portable dynamometer employed (Pabatco)
was not well suited to this task, and only limited data were obtained (Table
H-9). Even though precautions were taken to quiet the dyno by use of lead
vinyl blankets, 1t was apparent to the "rider" that dyno nofse (from the
hydraulic pump) was contributing significantly to the total noise. Difficulty
was also experienced in establishing stable operation at desired rpm/torque
conditions. For these reasons this effort was discontinued.
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TABLE H~5 IMI NOISE LEVELS {Procedures C and E}

Coding: L = Left side of bike, dBA @10'
R = Right side of bike, dBA @15°

T = Max, tachometer rcading, APM/100

Motorcycle N_g_.

m

702

MARE/MODEL

Honda 750K

lionda GL1000

L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T

1M1 "c" IML “g" OPERATOR
100 101 1 97 98 98 vpP
92 99 100 98 98 99
68 72 74 64 &4 68
101 101 1 JN
100 99 1700
16 76 176
99 101 100 97 97 498 IN
99 100 100 99 98 499
68 76 70 64 64 68
101 100 -- 102 SE
101 9% 100 102
8 M 1 B
99 98 98 93 97 94 95 94 DF
99 98 99 100 99 93 93 9
68 63 66 72 64 56 56 54
95 95 94 95 9 96 VP
92 92 % 90 93 192
64 59 61 54 6 59
95 95 95 92 94 RL
93 92 931 90 92
-~ 60 65 55 60
9 90 90 DF
B3 B8 &8
52 54 54
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TABLE H-5 IM!  NOISE LEVELS (cont'd) (Procedures € and E)

MARE/MODEL
703 Honda XL350

Motercycle No.

L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R

T

*First try, no demonstratfon, no motorcycle experience,

!HI llcll

l"[ “Ell

96
93

96
94
70

99
92
68

95
23
70

97
94
70

97
93
65

91
93
62

96
98
74

99
98
78

98
98
78

94
95
76

W 97
95 94
w72

95 96
93 94
0 70

97 96
95 94
% 70

9% 95
92 93
70 70

97 96
95 94
.7

94. 95
85 96
67 70

9% 95
98 97
72 72

98 96
98 97
7w 74

99 100
59 100
g0 80

94 9
94 96
78 80

93 9
94 95
76 76

e et e

97
75

93

68
96

73

96
96
80

96
94
67

94

68

94
95
66

96

70
93

70

94
94
78

N
92

96
94
68

93
g5
65

95

70
94

67

93
93
70

96
96
78

92

93

72

96
94
68

93
95
65

93
96
66

95

&8

94
95
74

92

10

93
95
74

94

78

92
92

OPERATOR
vp

RL

SE

DF

v

T8

MM

It

JA*

In

GL
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Motorcycle No.

TABLE H-5 IMI NOISE LEVELS (cont'd) ('Procedures C and E)

MAKE /MODEL

704

705

706

707

Honda MR250
(Rite Tach.)

Kawasak{ K21000

Kawasaki KZ650

Kawasaki KE250

S —m- e

1M v HL_"E" OPERATOR
104 103 103 102 102 102 8
103 103 103 102 102 100
100 9% 9 94 90 89
103 103 104 105 102 103 103 IN
103 103 103 102 102 102 10)
2 0 93 85 B6 &8 86
103 103 105 104 oM
102 102 103 103
93 90 93 92
' 103 102 103 M
103 102 103
91 90 93
99 100 99 99 . .98 99
98 99 68 98 99 98 98
65 65 62 58 62 59 60
99 101 98 100 10 102 10) R
99 100 99 100 102 102 101
65 70 63 67 65 170 66
9% 99 99 100 o7 94 100 97 9 i
95 9 98 99 97 o5 99 97 98
58 65 61 65 55 5 61 53 &4
103 102 105 102 102 101 102 I
100 101 104 102 102 100 102
78 70 81 72 69 65 67
100 100 99 99 100 101
98 98 97 97 98 98
65 65 65 58 60 6l
97 97 96 97 9% 9
97 9% 96 9 ,9 96
75 72 72 70 '70 70
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Matorcycle No.
708

709

710

m

na

n3

N4

TABLE H-5 IMI NOISE LEVELS (cont'd) (Procedures C and E)

MAKE/MODEL

Husqvarna 360WR
{Dynall Tach)
Kawasaki KZ400
BMW R100/7

Kawasak{ KX125

Honda TL125
{Harmon_Tach)

Harley FX-1200

Harley XL1000

L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
1

IML "C" IM1_"g" OPERATOs.
103 104 105 104 104 104
105 105 105 104 104 104
50 52 50
99 99 100 98 95 96 9
100 101 101 100 98 98 100
82 82 82 B2 5 78 80
91 93 9 9 90 91 ¥P
93 95 % 91 %2 ®
70 70 70 85 B85 55
103 103 103 102 102
107 107 107 106 106
110 110 100 58 98
97 91 W
gz g0 60
92 93 94
B4 78 .94
99 97 97 94 93 94 HH
101 100 100 97 95 96
48 45 47 40 38 38
96 97 100 94 95 IW
98 98 100 99 97
43 48 85 47

45
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TABLE H-5 IMI NOISE LEVELS {cont'd) (Procedures C and E)

Motorcycle No.  MAKE/MODEL IM “Cf - IM1 "E" OPERATOR
710A* BHY R100/7 L 97 98 97 91 8% 92 2 T8
R 9% 97 96 99 88 9 9N
T % 17 1 56 52 54 54
L 99 499 98 98 g2 93 95 93 GL
R 99 98 97 98 93 92 -8 @0
T 7 1w 13N ‘63 65 63 54
L 98 99 97 93 92 93 IW
R 97 98 96 94 92 93
T 2 1% n 52 63 &7

*710A 15 same bike as 710, received back a month later.

R Ll a2 T




TABLE H-5 IMI NOISE LEVELS (cont'd} (Procedures C and E)

Hotorcycle Ho.  MAKE/MODEL

118 Bultaco Frontera 250
{Sanwa Tach)

n7 Suzuki G380
na Suzuki* GS300%
FA Harley FLII-1200

{Oynall Tach)

=P AT [T A3 Sme AR At Ao A

M} "cv IML "E* OPERATOR
108 108 109 ° 108 109 108 ™
109 108 109 107 107 108
90 88 B8 g2 83 84
107 108 109 T8
106 107 108
97 90 89
102 )00 103 102 101 100 101 IW
1M 108 102 10} 101 100 102
50 B0 90 65 BO 75 80
102 99 102 100 8
100 97 100 99
g2 64 82 18
9% 100 100 94 95 93 W00 97 98 95 I
9 101 100 94 95 93 100 97 97 95
g8 80 77 64 66 S8 71 68 68 64
9 96 96 8
85 97 9§
65 69 65
102 102 102 97 98 10Y 97 8
102 102 101 97 99 101 98
55 57 58 49 51 64 49
104 302 102 104 102 97 47 98B oL
103 101 102 103 102 5% 97 9
57 83 53 &7 54 4 47 5D
103 102 103 97 ar 97 1
102 103 102 %8 98 97
58 58 58 4 50 48
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TABLE H-5 IMI NOISE LEVELS (cont'd) (Procedures C and E)

Motorcycle No. MAKE/HODEL
716 Suzuki GS550

| O - —-=r

1M1 "c" IMI "E" OPERATOR
100 100 100 I
100 100 10
88 86 ‘ 90
a8 97 98 JH
98 98 98
1 75 75
97 97 499 SE
98 98 99
M 7% B
59 99 98 YP
99 98 98
80 80 78




TABLE H-5 IMI NOISE LEVELS (cont'd) (Procedures C and E)

Motorcycle No. MAKE/MODEL ML "c” IHL "E" OPERATOR
720 Harley 55-175 L 98 99 98 97 95 96 IW/GL

R 97 97 96 97 95 95
T 85 B85 81 g1 77 78
L 97 99 98 96 94 95 T8
R 9% 96 95 9 94 94
T 80 82 80 go 77 78
L 96 95 95 97 96 96 M
R 95 93 94 97 96 95
) B 79 78 83 80 80

= .

L 74| Harley SX-175 L a7 97 97 9% 96 95 8

g R 95 95 96 95 94 05
T 50 90 95 100 98 98
L 9 97 97 95 64 94 Iu
R 9% 96 96 95 93 93
T a5 93 94 95 B2 85
L 97 9 97 97 94 96 94 96 MM
R 9% 93 95 95 93 95 92 95
7 93 85 92 03 86 100 83 92

722 Suzuki TS4008 L 100 102 100 102 100 102

R101 101 100 101 107 103
T 5 56 56 56 56 58
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Motorcycle No.

TABLE H-5 IMI NOISE LEVELS (cont'd) (Pracedures C and E}

HARE/MODEL

723

724

725

Bultaco Alpina 350
{Sanwa Tach)

Honda XR75
(Rite Tach)

Yamaha NT250D

L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T
L
R
T

M1 _"cv InL "e" CPERATOR
104 104 104 104 104 105 IW
101 102 102 00 100 102
65 65 &6 57 59 &3
104 104 104 103 104 104 T8
102 102 102 1001 102 102
65 65 65 6] 64 64
108 105 104 105 105 104 MM
104 103 102 102 103 102
70 67 65 65 65 65
100 100 102 101 100 102 T8
02 102 102 “J2 100 102
N 2 A 0 29 3
98 97 948 97 99 9 EQ
98 97 97 98 100 98
28 26 27 26 28 26
101 101 1 59 101 99 MM
10 101 102 99 101 99
3 33 AN 28 29 27
100 101 101 98 99 100 W
101 102 102 93 99 98
68 69 70 57 61 &)
100 100 100 99 98 98 18
101 101 107 59 99 99
68 67 W 65 64 64
100 101 99 MH
102 102 101
69 69 67
g7 93 98 GL
98 100 100
54 63 57
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Motorcycle No.

TABLE H-5 IMI NOISE LEVELS (cont'd) (Procedures C and E)

HAKE/MODEL

726

127

728

Yamaha XT500D

Yomaha SX650D

Yamaha 174000
(Sanwa Tach)

IMI “c* IMI "E" OPERATOR

100 97 98 99 101 97 100 102 TB
98 97 9% 99 99 988 99 99

62 57 58 &9 60 568 60 61

102 104 101 100 100 93 99 100 M1
102 102 100 98 99 9 99 98

64 69 62 62 62 59 59 60

101 102 102 102 101 103 I
100 01 101 101 101 102

62 65 65 63 62 65

102 103 105 103 102 102 100 U]
102 103 105 103 102 102 1N

68 72 15 1 64 &5 60

101 102 9 99 99 101 93 100 T8
101 10t 100 100 99 101 99 100

65 66 64 64 55 60 65 &8

99 98 99 100 101 100 M
99 97 99 1001 101 101

€2 & 62 62 62 60

104 104 104 102 103 102 T8
104 104 104 102 103 103

i 70 64 65 65

104 105 106 105 104 104 105 MM
104 107 108 106 106 106 106

M 16 B2 76 M e 76

107 108 108 105 105 106 H |
108 109 110 105 106 107

g2 Bf 85 8 76 78




TABLE H-5 IMI NOISE LEVELS (cont'd) (Procedures C and E)

Motorcycle No. MAKE/MODEL , IM1 "E" IMI "E" OPERATOR
729 Yamaha IT175D L 147 108 108 107 105 106 IW
{Dynal1 Tach) R 105 106 105 106 106 106
. T 120 118 118 121 118 121
L 109 108 108 106 106 107 Gl
R 106 106 106 104 105 106
T 117 118 120 121 121 118
L 106 107 105 106 106 106 MM
R 105 105 105 105 106 105 ‘
T 120 118 120 120 117 120
o 730 Yamaha DT100D L 94 95 94 93 94 94 TB
& {Dynal} Tach) R 97 97 97 9% 96 97
T 112 1% 114 112 12 12
L 94 94 95 93 93 93 GL
R 9 96 97 95 96 96
T 112 112 113 nz 12 M
L 94 94 94 93 93 94 MM
R 95 95 96 94 %4 95
T m N2 nez 112 N12- N2
731 Honda GLI100O0 42 L 97 95 95 97 97 97 JA
R 97 94 95 97 97 97
T 70 64 64 4 72 72
L gk 97 98 96 97 98 98 GL
R g5 97 97 96 97 98" 198
T 63 73 73 68 713 4
L g5 94 95 : 95 85 96 TB
R 95 94 95 9% 94 9
T 65 63 65 64 59 &5
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It should be noted, however, that there are commercially available
dynamometers which offer potential for noise testing; one such unit is the
AESi motorcycle dynamometer, which can be programmed to maintain a pre-set
rpm, which 1s maintained stable regardless of throttle setting or developed

torque.

QOperator Exposure to Motorcycle Noise

Noise levels at the operator's ear were obtained by analysis of magnetic
tape cassettes recorded on a modified Sony TC-55 "Cassette-Corder", identi-
fied as Model IRI Mk3 "Ear Bug" Personal Noise Exposure Recorder, developed by
the Industrial Research Institute of the University of Windsor., The modifi-
cations permitted the use of a miniature piezoelectric ceramic microphone, two
precision input attenuators, and an input filter network resulting in an
aweighted spectrum recording.

Signal drop-outs and level changes encountered during field usage were
traced to the microphone holder and ear clip combination; soldering leads
directly to microphone, and inserting the microphone in a foam holder taped to
the ear, solved the problem. The recorder, calibrator, microphone and micro-

phone holder are shown in Photograph H-14,

Tests were performed to determine the validity of the A-weighted noise
levels (SL) derived from the "Ear Bug" system; simultaneous recordings were
made with & laboratory precision system consisting of a NAGRA IV-B tape
recorder, a Bruel and Kjaer 1/2 inch condenser microphone (with a wind-tip)
and associfated electronics. Simultaneous ear-level measurements (within a
helmet) are shown in Table H-10 together with the 50 foot Sound Level Meter
{SLM) responses during the same events. In an additional test, the ear level
miniature microphone was taped to a SLM microphone, and 3 motorcycle passby
noises in real time noted and compared to the recorded SL for the same events,
as shown in the bottom of Table H~10.

The average SL {rounded to the nearest dB} at the ear of the operator
during various moving motorcycle tests is shown in table H-11; each of these
SL s typically the average of from 6 to 12 passes. Ear level SL during IMI
stationary tests are sown in Table H-12 and those obtained during stationary
dynamometer tests are shown in Table H-13,

The difference between the formal 50 foot Noise level during passby test
and the average noise level at the operator's ear during the same passby is
shown in Table H-14, The mean noise level difference for the whole set (n-31)
is 19,6 dB, with a standard deviation of 2.4. Note that it is about the same
as the noise level difference obtained in dynamometer tests (Table H-13).

Recordings of ear level motorcycle noise in presence of wind have clearly
audible wind noise; this effect is shown in Table H-15,

Typical Noise levels at the operator’s ear during the operator's ver-

balization are also shown in Table H-15 note that the highest recorded noise
level at the operator's ear is an pperator’s shout {118 dB).
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Motorcycle No.

TABLE H-6 IMI NOISE LEVELS {BY REV~-CONTROL)

Make/Model

7038

703C

Honda XL350
{IMI-C, 3500~5400 rpm)

Honda XL350
{IMI-C Varjation
4500~6100 rpm)

Noise Level - dB Operator

L 89.0 80.2 90,2 90.2 T8
R 91.0 91.2 91.3 +91.0

L 90.2 90.2 90.6 90.8 JA
R 90.2 90.3 950.1 90.1

L 90.1 90.4 90.6 90.2 IW
R 91.0 91.0 90.3 90.5

L 92.0 91.5 91.5 IW
R 93.0 92.5 92.5

L 92,1 92.2 92.5 VP
R 93.0 93,0 92.8

L 92.5 Q2.0 92,2 JA
R 93.0 93,0 92.5

L 92,5 92,3 92.3 SE
R 93.6 93.2 93.4




utTH

TABLE H-7. F76a vs 76a STATIONARY SIMULATION

F76a Stationary F76a
Simulation (50 feet) Rev. Control

Motorcycle No. 730C, Honda XL350 77. 76.2
Motorcycle No. 720, Harley 85175 79.5 78.6
Motorcycle No. 725, Yamaha DT250D 81.8 81.7
Motorcycle No. 730, Yamaha DT100D 77.8 77.7
Motorcycle Ro. 733, CanAm Qualifier 125 84.7 84.4
Motorcycle No. 702A, Honda GL-1000 76.8 78.3

Motorcycle No. 734, CanAm Qualifier 175 87.6 84,2
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TABLE H-8 TACHOMETER AND REV. CONTROL COMPARISONS, IMI-C TEST

Motorcycle No.
716A, Suzuki GS550

=P 4N A4 oo

Dike Tach Auto-Meter Tach Rev, Control Operator
58.6 98.4 98.0 97.0 9.8 96.8 5.0 05.0 95.5 VP
98.5 98.6 98,0 97.0 97.2 95,5 95,8 9.4 95.5
80 80 78 95 95 95 61 61 61
96.8 97.4 98.B 93.5 9.5 93.] 94.8 96.1 96.0 SE
97.6 97.7 99.0 93.7 92,0 92.8 85.2 96.7 96.0
74 76 81 78 B4 61 61 61
97.5 97.3 97.6 93.0 93.0 95,] JK
98.3 97.7 98.0 93.6 93.8 95.0
78 75 .75 85 84 87
99.8 99.5 100 9.4 97.2 96,2 95.3 95.5 95,7 ()
99.5 99,6 101 97.4 97.4 9.8 95.3 95.7 95.8
88 86 90 95 95 95 61 61 61




TABLE H-9 EFFECT OF TORQUE (DYNAMOMETER TESTS)
Motorcycle No. 703, Honda XL350

2nd Gear
Normalized dBA dBA

REM Torque @50 Ft. GEar*

5400** 1.00 78.5 99.5

5400 0.63 77.0 96.0

5400 0.41 75.5 95.0

5400 -0- 74.5

4200%x* 0.89 76.0 97.5
| 4200 0.74 73.5 93.0

4200 0.48 72.0 90.5

*Hith Helmet “B"
**F76a rpm, full throttle
*fu11 Throttle

H-32
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Table H-10

COMPARISON OF LABORATORY STANDARD
SYSTEM (NAGRA) AND FIELD SYSTEM (SONY)
NOISE LEVELS (dB)

J331a
wroné rpm ;33'2

ar
-
[ ]
o
o

J33la 104.0

arj
e
(o)
s
—

F16

Qr
o
T
=

REAL TIME SLM

Pass By, 89.6
Common Microphone B4.3
Position 8a8.0

sony EAST SLM  HEST SLM
104.4

104.9

104.4

104.4 81.0 83.0
104.4 B2.0 g2,h
104.4 81.7 £3.6
104.8 82.5 £z,0
104.4 g2.0 83.9
104.8 83.] 82.0

T04,5 HIGH:83.0 L[OW:82.0

.2 FORMAL:B3.1

‘T 04.2

104.0

104.6 83.0
104.4 gz2.0
104.2 82.8
104.4 82.5
105.0 B2.5
103.8 83.0

84.2

104,3 WIGN:e3.5 LOW:52.7

.4  FORMAL:83.5

104.0 83.0
104.2 81.7
104.4 82.4
104,2 81.8
104,8 82.8
104,86 82.0

82.0
82.5
81.0
83.1
82.5
84,1

04,4 HIGH:83,0 LOW:81.8

.3 FORMAL:82.9

RECORDED SONY

89.6
85.0
87.2
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Motorcycle
Number

TABLE H-11
EAR LEVEL MOTORCYCLE NOISE ~ NOISE LEVELS ROUNDED TO NEAREST dB

704
705

710
710A

nz
718

79
| 720
? 721
722
723

725

125R

7130

731

102

107
96

109

104

102

97

106
89
97

102
93
96
95
97

85
94

97
108
104
102

102
100

9%
99
100

96

(=2

) ot

-

99

107

102
87
100
98

94

85
94
94
a3

102

102
92
99

100
97

1o

105
107
107
105

J B = biue helmet, R = red helmet, 0 = bare head

' #t = F76a, tach; g » F76a, gate; v = F76a variation

H=-34

d33la F-76 * 2nd Max 35mph 55mph 55 Coast Helmet

Notes

104

95
90
100
102

96

10
108
10

97

B

o o w0 w - f= D= - oW te s ) i B By |

- oo m

See Table 6

97 @ 7100 rpm
idle or 2nd gear
cruise

97 @ 5500rpm
BorD

See table 6

See table 6

See table 6
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EAR LEVEL MOTORCYCLE NOISE DURING IMI TESTS

Left Lalo.

Motorcycle Number 730, 94

No Helmet

94.6
94.3

93
83.5
94

Motorcycle Number 710A, 87

4350 rpm, idle

No Helmet

97.7
97.2

9
89
91.5

4350 rpm, idle + talk

Motorcycle Number 731, 95,0

—

No Helmet

83.6
94.6

95,2
94.5
96.0

TABLE H-12

A

81/2

1172

H-35

Ear La

102.6
102.8
102.8

102.6
102.6
102.8

93,8
98.6
8.6

95.0
82.8
95.2

87
96

107.8
101.2
101.8

101.8
101.2
101.4

a Right La10,

61/2

2 1/2

41/2

11/2

9.5
97
96.5

95.5
95.5
97

95,7
56.6
95.8

|
88
N

94,7
93,6
94.6

95,7
94.2
96,2

Type

IMIC
IMI C
MmIc

INT E
IMTE
ML E

IMI C
Il c
IMI C

IMI E
IMI E
Ml E

IMI C
IMIc
IMI C

M E
Ml E
IMI E

e S U b 2



TABLE H-13
EAR LEVEL MOTORCYCLE NOISE
NOISE LEVEL DIFFERENCES RE FORMAL TEST

Motorcycle No. J33la Fi6 F76a,t F76a,q F76a,v
705 25 23 19 i9

710 19

7104 23

712 20 18 20 18

718 14 17 18
722 14

723 21 19

725 20 21 19

725R 19 18

729 19 20 20 22

730 23 20 20 20
731 22 17

H-36
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TABLE 11-14
EAR LEVEL MOTORCYCLE NOISE DURING DYNAMOMETER TESTS

Motorcycle MNo. 703, Blue Helmet

RPM TORQUE 50' La Ear La A db
(2nd gear) Equiv.
5400 27 78 1/2 99 20 1/2
5400 27 78 1/2 100 21 1/2
5400 27 78 1/2 99 1/2 21
5400 17 77 96 19
5400 11 76 1/2 95 18 i/2
4200 24 76 97 1/2 21 1/2
4200 20 713 1/2 93 20 172
4200 13 72 90 1/2 18 1/2
5400 27 79 1/2 99 1/2 20
R1ﬁer's Voice 90-100
. " Max 102
" Shout (Mark!) 118

H-37
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TABLE H-15

WIND EFFECTS AND VOICE LEVELS

b {Downwind)

Travel

—~e——— Direction ——p U {Upwind)

Wind Direction

7-12 mph
Motorcycle
Humber Test  Upwind Downwind  Voice/Comments
703 Dyno - -- 90-100/Talk
703 Dyno -- n- 102/Loud Voice
703 Dyno -- -- 118/5hout
705 J33la 105.8 101.6 --
705 F76 108.1 106.4 --
705 F76at 104.6 99,2 -
705 F76ag 105.3 96.8 --
710 ldle e - 96/Talk Max
725 F76at 95.5 93.4 104/Voice Cue
730 55mph 97 az --
coast
P3| J331a 88.7 96.7 93,4/Horn
H-38

T e et et e e bk - hm st 10 s "

bl

ldis atpreee




Major results of the ear level study are a) the rider will experience
noise levels approximately 20 dB higher than the vehicle's 50-ft. noise
emission Tevel (with or without helmet), and b) inexpensive miniaturized noise
recording equipment is available for operator noise exposure studies; appli-

cation not limited to motorcycles.

H-39
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IMI TEST PROCEDURES

IMI-C Test Procedure

Microphone Location: Two microphones, each located 10 ft. from the
center of the vehicle, 9 inches above the ground surface, perpendicular
to ;re vehicle centerline at a point midway between the front and rear
wheels.

Operation of Vehicle: Stabilize the engine rpm at 50% of max. rated
rpm, then open the throttle fully and as rapidly as possible; initiate
rapid and fuil closure of the throttle when the tachometer needle is
observed passing through the F76a closing rpm.

Readings: Three sound level readings (dBA, fast response) within 2

dB shall be obtained. The final tachometer reading corresponding with
each sound level measurement shall also be recorded.

IMI-E Test Procedure

Microphone Location: Same as IMI-C

Operation of Vehicle: Stabjlize the engine rpm at 500 to 1000 rpm above

idle (such that the engine will respond without hesitation to rapid

throttle opening), then open the throttle fully and as rapidly as possible;

initiate rapid and full closure of the throttle when the tachometer needle

g;ﬁobserued passing through an rpm equal to the F76a rpm minus 15% of the
a rpm,

Readings: Same as IMI-C

IMI -C50 Test Procedure

Same as IMI-C except for microphone location; the microphones are located
four feet above the ground, 50 ft. to the side and 25 ft. aft of the front
of the vehicle, thereby duplicating the vehicle/microphone relationship of

the F76a test,

IMI by Ignition Disable

Same as the above IMI tests except that closing rpm is effected auto-
matically by qiagnition disable, pre-set at the specified rpm. The
Ehrott]e should be closed promptly after ignition disable to avoid
ackfire.

H-40
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APPENDIX I
REFINEMENT OF MOTORCYCLE TESTING PROCEDURE
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1. INTRODUCTION

The F-76a test procedure was developed by EPA and its contractors
with initial inputs from concerned state and manufacturer representatives.
The first draft of this procedure specified testing all motorcycles at 75%
of maximum rated RPM. EPA conducted a testing program using this draft
procedure (in addition to J-331a) te build a data base on this measurement
methodalogy. During the course of that testing program several motorcycle
models were also tested at closing RPM different from the specified 75% {Table
C-12), It was apparent from the data gathered that a constant 75% of maximum
rated RPM would represent an unfair comparison of large and small motorcycles
if the full-throttle-constant microphone distance concepts were retained.
Accordingly, a sliding scale of c¢losing RPM was developed based on those
motorcycles tested at more than one closing RPM., In the absence of other
information, the J-33la test was felt to represent a fair comparison of large
and small motorcycles so the sliding scale was developed to reflect that
comparison, Further, noise levels comparable to J-33la values would allow
consideration of standards in familiar terms.

The sliding scale developed was, however, using interpolated and extra-
polated data so additional data were required both using the F-76a as drafted
and on variations thereof should the sliding scale need refinement. Another
area where additional data was desirable was the phenomenon of tachometer
lag and its effect on noise level readings. The testing program described in
Appendix H was intended to address these and other issues.

2. TACHOMETER SPECIFICATION

The informatfon developed in that program showed that tachometer lag
was indeed a serious consideration with unequal impact on different motorcycle
models. American and European motorcycle tachometers generally showed little
lag under the F-76a test. Certain Japanese models, however, displayed either
a great deal of lag or showed a particular sensitivity to small amounts of
lag, As the data used in developing F-76a was largely based on measurements
of Japanese motorcycles using vehicle tachometers it is clear that adjust-
ment to F-76a's sliding scale would be necessary if engine speed measurement
systems other than vehicle tachometers were to be allowed.

If the lag phenomenon affected all motorcycle models equally, requir-
ing the use of vehicle tachometers could be considered. Since that is not the
case, the refinement of F-76a specifically allows the use of other tachometers
or other engine speed measurement systems. Indirect engine speed measurement
systems have shown the potential far eliminating "lag" as it is associated
with tachometers.

Indirect engine speed measurement systems are sometimes cumbersome to
set up, however, so it s not felt advantageous to require by specification
that indirect systems be used when very fast reacting tachameters are avail-
able. Listed in Appendix H are several mechanical and electrical tachometers,
both analog and digital, which display very low dynamic response lag. In the
interest of test simplicity, the refined procedure allows use aof any tachome-
ter which meets a certain dynamic response characteristic, The specification
in the refined procedure is spelled out in terms of the maximum allowable lag
on a specific motorcycle at the closing conditions during the test,

1-1



The “"window" of allowable tachometer lag should be small enough that
tachometer characteristics will not materially affect noise level read-
ings, yet be large enough to allow use of currently available fast responding
tachometers, The specification in the refined procedure allows use of any
tachometer that does not lag actual engine speed by more than three percentage
points of maximum rated RPM when closing RPM under the specified methodology
is indicated. It appears that this specification can be met for virtually all
motorcycles tested by one or several of the tachometers mentioned in Appendix
H. Several vehicle tachometers meet the specification although many Japanese
vehig1e tachometers display more than six percentage peint lag and hence could
not be used.

Figures I-1, I-2, and 1-3 display the noise Jevels of the motorcycles
tested as a function of closing RPM. For most motorcycles at least three data
points were plotted: (1) a baseline which was the noise level at closing RPM
for that specific motorcycle (2) the noise level at a percentage value greater
than the closing RPM and (3) the noise level at a percentage value lower than
the closing RPM. From these graphs it is apparent that a three percentage
point lag translates into a 0.6-0.7 dB difference for most street motorcycles
tested, 0.5 dB for most combination motorcycles tested, and ¢.3 dB for most
off-road motorcycles tested.

3. SPECIFICATION OF CLOSING RPM

Since indirect or fast-responding tachometers are required to be used
in the refined procedure as mentioned above, the specification of closing RPM
must be adjusted in the draft F-76a procedure.

The program gave EPA the first direct data on motorcycle noise levels
measured under F-76a, In addition, manufacturers have supplied EPA with
additional F-76a data for specific models. Examination of these data indi-
cates that further changes to the closing RPM specification would improve the
large motorcycle/small motorcycle comparison relative to the J-33la procedure.

Figure I-4 plots EPA and manufacturer data on f-76a (indirect engine
speed measurement system) relative to J-331a as a function of engine dis-
placement. This figure indicates that the average of F-76a values of the
large motorcycles plotted exceeds J-33la values by several dB. The average of
the noise levels of small motorcycles, however, are below J-33la by several
dB. To correct this situation the sliding scale of closing RPMs has been
revised. The end points of 90% and 60% of maximum rated RPM for small and
large motorcycles have been raised and lowered 5 percentage points, respec-
tively. Four hundred cc motorcycles, which were specified to be tested at 75%
of maximum rated RPM (observed, vehicle tachometer - or approximately 80%
indicated, 7indirect engine measurement system, for most motorcycles), are
specified to be tested at 77% of maximum rated RPM (with allowance for an
up-to-thrae percentage point increase in actual engine speed due to allowahle
tachometer lag). Figure -5 shows the revised closing RPM chart.

The variation of npgise level with engine speed measured during the
testing program can be used to determine the comparisons with J-331a that
would be expected with this revised specification. Table 1-1 shows this
comparison for all street and combination motorcycles tested. Off-road
mot$rc{f1es showed such insensitivity to engine speed that they are not
included.

I-2
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FIGURE I~1 NOISE LEVEL AS A FUNCTION OF CLOSING RPM
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Table I-1
PROPOSED PROCEDURE/J-331a COMPARISON

F-76a/ J-331a/

Revised Revised

Procedure  Procedure
Motorcycle J-331a F-76a Difference Difference DQifference

Mode) {dB) {dB) {dB (dB}* (dB)
(Street}
Kawasak i KZ 1000 77.2 78.4 +1.2 -1.0 +0,2
Honda GL 1000 76.0 77.1 +1.1 -1.5 -0.4
Handa CB 750K 78.4 78.5 +0.,1 -1.75 ~1.6
H=D FLH 1200 82.0 83.2 +1.2 -2.8 -1.3
H=-D FXE 1200 B3.7 83.2 -0.5 -1.0 -1.5
H«D AL 1000 82.3 81.7 -0.6 -2.0 -2.6
BMW R 100/7 82.1 80.4 -1.7 -1.5 -3.2
Kawasak i KZ 650 11.9 77.1 -0.8 -0.5 -1.3
Yamaha XS 650 82.8 84.0 +1.2 -0.5 +0.7
Suzuk i GS 550 78.5 79.4 +0,9 -0- +0.9
Suzuki &S 400 79.4 78.6 -0.8 +1.0 +0.?
Kawasak i XZ 400 78.9 80.2 +1.3 +1.5 +2.8
Suzuk i GT 380 84.6 84.7 +0.1 +1.5 +1.6
{Combination)
Yamaha XT 500 79.7 76.6 -3.1 +0.2 -2.9
Honda XL 350 80.8 75.1 -5.7 +2.5 -3.2
Suzuki TS 400 84.6 82.5 -2.1 +1.0 -1.1
Yamaha DT 250 83.5 B2.4 -1.9 +1.0 -0.9
Kawasaki KE 250 80.9 7.0 -3.9 +2.0 -1.9
H~D SX 175 83.5 82.1 -1.4 +2.5 +0.9
Yamaha DT 100 79.4 78.6 -0.8 +0.5 ~-0.3

*Translation for each model based on data displayed in Figures I-1, 2, and 3.
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APPENDIX J
EXPLORATION OF A STATIONARY TEST
INCORPORATING AN ELECTROMIC IGNITION DISABLE SYSTEM



INTRODUCTION

In the course of evaluating engine speed measurement techniques and tachometer
accuracy requirements in the F76a test procedure (see Appendix H), EPA
examined a technique known as ignition disable as means of controlling test
closing rpm. In this technique, the specified closing rpm was pre-set in the
ignition disabling device, causing the engine to be shut off automatically at
the proper point during the acceleration run, rather than requiring the rider
to close the throttle at the proper time. Evaluation indicated improved
accuracy, repeatability, and reduced test time by use of this technique.

Also, the possibility was indicated for using the ignition disable technigue
in a stationary vehicle test, which might serve as a simpler substitute for
the moving vehicle F76a test. In this concept, the engine would be accelera-
ted against its own inertia (vehicle stationary) with engine shut-off effected
automatically by the ignition disable device.

The objective of EPA's investigation was to evaluate the use of the ignition
disable technique, both in the F76a moving vehicle test, and in a simulated
F76a stationary vehicle test., The study was to encompass a representative
sample of vehicles, or various engine and ignition types. Also, since a
potentially important application of the stationary vehicle test method would
be in relation to the aftermarket exhaust system industry, the study provided
for the direct involvement of the aftermarket manufacturer and his products,
as well as that of the new vehicle manufacturer and his vehicies.



Summary of Methods Used in this Study

Vehiclie and Aftermarket Product Sample Size and Mix

The vehicle sample consisted of 22 1977/1978 motorcycles in OEM config-
uration, with ten of these vehicles additionally fitted with 21 aftermarket
exhaust system, ylelding a total of 43 different vehicle configurations.
The sample encompassed street and off-road motorcycles, displacements of
175 to 1200 cc, two and four stroke engines, 1, 2, 3 and 4 cylinder engines,
€DI and breaker-point dignition systems. The vehicles were provided by the
respective manufacturers and/or the local representatives for CanAm, Harley-
Davidson, Hodaka, Honda, Kawasaki, Suzuki, and Yamaha motorcycles.

The aftermarket exhaust system sample comprised 21 exhaust configurations
designad specifically for the vehicles on which they were installed. In
general, these systems were designed for improved perfoermance, altered
torque curve for specific applications, lower noise levels, or to permit
optimized performance in combination use (street/off-road} vehicles.
Additionally, some of the configurations tested were intended for compe-
tition use only. The aftermarket products were supplied, and installed,
by the respective manufacturers and/or dealers; Alphabet, AMF, Bassani,
Hooker, Jardine, Ocelot {Torque Engineering), Real Products and Skyway.

The vehicle and aftermarket product samples were selected to include to
the extent practical, motorcycles and aftermarket exhaust systems having
substantial sales volume, and to include vehicle technical parameters signi-
ficant in the study objectives.

Moving Vehicle Test Procedures

The test procedures employed include:

J33la; conducted in accordance with the SAE procedure.

F76a by gate; correct closing rpm effected by use of an optical speed gate
(Newport Research Corporation #5P145/248 lasers; technique described in

Appendix H).

Note: The closing rpm/displacement relationship employed in F76a tests
reported in Appendices H and J is:

0 - 100 cc : 90% rpm
100 - 700 cc : % rpm = 95 = {0.05 x displacement in cc}

over 700 cc : 60X rpm

F76a by Bike Tach; closing rpm effected manually using indicated reading
on vehicle tachometer; tachometer calibrated under steady state conditions.

F76a_AutoMeter Tach; closing rpm effected manually using indicated reading
on AutoMeter tachometer Model 439; tachometer calibrated under steady state

conditions.

d-2
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F76a by Ignition Disable; closing rpm effected - automatically by dgnition
disable using AutoMeter Rev-Control Model 439/451 or Model 455; disable rpm
- set under calibrated steady state conditions. The procedure is delfneated in
the discussion of the Stationary Noise Emfssion Test procedure of this

appendix.

Stat{ionary Vehicle Test Procedures The test procedures employed include:

F50; conducted in accordance with the procedure delineated in Appendix A,

‘ Simulated F76a; conducted in accordance with the procedure delineated in

e scussion of the stationary test procedures of this Appendix; the
procedure involved stabilizing the engine rpm at the F76a entering rpm,
i full throttle acceleratfon of the engine (unloaded except for its inertia
i and friction), with automatic engine shut-off effected by pre-set ignition
' dis?ble at the F76a closing rpm, A variety of microphone positions were
evaluated,

Development/Evaluation of the Test Methods

Using commercially available ignition disabling equipment techniques were
explored for interfacing the disabling device with the various types of
ignition systems to be encountered., HNoise levels measured in the F76a
test using the ignition disabling technique were statistically correlated
with those obtained using the optical speed gate which is taken as the
baseline reference method.

The microphone position for the simulated F76a (stationary vehicle) test
was optimized, and noise Tevel measurements obtained by the technique were
statistically correlated with the F76a moving wvehicle data {both methods
employing ignition disable),

Tabular comparisons of noise emission data obtained by the various moving
and stationary vehicle test methods delineated in this Appendix have been
made for all of the vehicle and exhaust system configurations tested.

d-3
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RESULTS AND DISCUSSION

Summaries of the Tables

Tables J-1 and J-2 present vehicle identification, pertinent parameters,
and measured sound levels yfelded by the various test procedures employed,
for the stock and modified motorcycles tested. A letter suffix to the
motorcycle No. denotes a vehicle modified by installation of an aftermarket
exhaust system; for example, motorcycle No. 801 (Table J-1) was a Honda
GL100O in stock configuration, whereas motorcycle 801A (Table J-2) was the
same motorcycle fitted with an aftermarket exhaust system.

The significance of data presented in Tables J~1 and J-2 {s discussed by
topic in the following paragraphs.

F76a Measured Levels by Various Techniques

In Appendix H 1t was shown that measured levels frequently 2 te 3 d8 higher
than appropriate could result from tachometer lag, when using the vehicle
tachometer as reference in effecting closing rpm. Precautions were exercised
to achieve accuracy and control of c¢lesing rpm within acceptable limits;
specifically, closing rpm in the F76a test should be accurate to + 2% if the
measured noise Tevel is to be accurate to + 0.5 dBA (ref. Appendix H),

Referring to table J-3, the F76a noise levels in the column "dB by Gate",
obtained with ¢losing rpm accuracy of + 2%, constitute the reference to
which measurements by other techniques may be compared. Difference levels
obtained "by AutcMeter Tach" were small; this indicated that damping in
that tachometer was near optimum for the F?6a application, and reinforced
the earlier findings that accurate F76a readings could be obtained with a
properly damped vehicle tachometer. The difference levels obtained "by
Ignition Disable” {using the same AutcMeter tachometer, but with the ignition
disable function operative) remained in good correspondence, showing adequacy
of the ignition disable techpique, Not reflected in the tabulated figures 1is
the improved consistency among repeated passes, and the shorter time required
to conduct the test using the jgnition disable technique. Difference lavels
obtained "by Motorcycle Tach", for most of the vehicles tested are moderatel
good, although there is one notable exception. The previous work {Appendix H{
showed a number of cases where use of the motorcycle tach resulted in 2 and 3
dB discrepancies. Possible explanations of the variability using the vehicle
tachometer are differing acceleration profiles among vahicles, and differing
damping among tachometers.

J-4
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Motorcycle Make/Model

s-p

Kawasaki K21000LTD

Number
80 Honda GL1000
a02 Honda CB550F
804 Yamaha 1T175
805 Honda CB750F
806 Suzuki GS400
807 Suzuki GT380
808 Honda CJ360T
809 Honda MR175
810
am Kawasaki KH400
812 Kawasaki KE250
813 Kawasaki KZ1000
814 Harley FXE1200
815 Harley XLH1000
816 Yamaha DT250
817 Yamaha SX750E
818 Yamaha RD400
819 Harley SX250

*Tested at 6375 rpm; should be 6750 rpm.

TABLE J-1, 1977 - 1978 MDTORCYCLE (STOCK) NOISE LEVELS

Cyl, Stroke Ign, Rated J33la F76a F76a by F76a by F76a by F76a F50
Power by Ignition Autometer Bike Simulation
. b Gate Disable Tach Jach at 50 ft.

4 4 7500 - -- 75.6 - - 75.3 -

4 4 8500 80.9 B80.9 80.2 80.3 80.2 81.6 84.5
1 2 CDI 9500 92.6 91.1 90.8 90.6 - 90.9 99,0
4 4 5000 79,7 79.6 78.9 79.6 79.6 78.4 88,0
2 4 9000 80,4 80.0% 79.2% 78.9* 80,5* 81.0* 88.5
3 2 2000 88.2 88.4 88,0 88.3 87.4 87.4 94.5
2 4 9000 77,1 80.6 80.3 80.8 81.0 82,9 88.0
1 2 7000 84.7 84,0 84.2 83.9 - 86.9 53.0
4 4 8000 84,2 82,8 83.0 83.0 B3.8 86.4 96.0
3 2 CDI 7000 - - 80,9 - e 84.8 90,5
1 2 ¢DI 6000 62,7 78,2 77.3 7.4 81.2 81,7 83:0
4 4 Bood 77.6 80,1 79.9 79.9 80,9 81.0 93.0
2 4 5200 83.8 B82.4 81,9 81.9 82.0 85.8 93.5
2 4 6000 - -n 82.0 - - 83.4 95.0
1 2 CDI 6000 «- - 81.2 -- - 82.6 90.0
3 4 BOOD  « - 80.3 - - 82.6 52.5
2 2 7000 -- -- 81.4 e - 85.9 92.0
1 2 €01 7000 82,9 81,8 B1,5 a1.2 82.2 84.3 94.%




TABLE J-1 (Cont'd) 1977 - 1978 MOTORCYCLE (STOCK) NOISE LEVELS

Motorcycle Make/Model Cyl. Stroke Ign. Rated J331a F76a F76a by F76a by F76a by F76a Fs0

Number Power by Ignition Autometer Bike Simulation

RPM Gate Disable Tach Tach at 50 ft,

820 Harley SX175 1 2 CDI 6800 82,2 83.2 82.1 82.3 83.6 84.3 89.0
821 Suzuki GS750 4 4 8500 82.0 79.4 79.6 79.6 80.0 B2.9 90.0
822 CanfAm 175 Qualifier 1 2 CDI 8500 .- - 85.0 ~-- - 87.3 90.0
823 Hodaka 175 i 2 00 -~ - 81.0 -- .- 81.7 91.0
4 BOOD -- 85.0 85.90 84.8 84.8 84,7 99.0

9-r

810A** Kawasaki 1000LTD 4
ﬁ"lod‘l fi edx

**{ith afternarket exhaust system




Motorcycle,
Number

Make/Model

BO1A
s0B
BO1C
802a

8028

802¢
802D
807A
809A
8098
809¢
8104
814A
8148
8154
8158
815¢
818A
8214
8218
8224

Honda GL1000
Honda GL1000
Honda GL1Q00
Honda CB550F

tonda CBS50F

Honda CBS50F
Honda CB550F
Suz2uki GT380
Honda MR175
Honda MR175
Honda MR175

TABLE J-2,1977 - 1978 MOTORCYCLES WITH AFTERMARKET EXHAUST SYSTEMS

Exhaust HMake/Model

Kawasak{i 1000LTD

Harley FXET200
Harley FXE1200
Hirley XLH1000
‘Harley XLH1000
Harley XLH1000

Yamaha RD400
Suzuki 65750
Suzuk{ 65750
CanAm 175

product is
Iphabet, AMF,
kyway.
nded; some

Real Products, and S
for which inte

Jardine, Ocelot,

A1l products installed on vehicles

Products represented include A
intended for competition use only,

Sound level related to specific aftermarket
» Hooker,

proprietary.
Bassani

F76a * F76a AdB *
re QEM
75.1 ~0.5
78.0 2.4
80.7 5.1
85.6 5.4
89.3 9.1
88.6 8.4
82.0 1.8
88.8 0.8
84,1 -0.1
83.4 -0.8
95,1 10.9
85.0 2.0
97.0 15.1
93,4 1.5
91.1 9.1
97.2 15.2
95,8 13.8
85,6 4.2
96,6 17.0
87.3 7.9
86,2 1.2

*By 1gnition disable

F76a * F50
Simulation

78.0 90.0
79.3 93.0
81.9 94.0
91.5 -
91.0 96.5
91.4 57.0
81.1 91.5
86.8 93.0
B5.4 56.5
84.4 97.0
94.0 106.0
84.7 99.0
100.9 104.0
97.4 106.0
90.0 102.0
89.2 106.0
98.9 106.0
86.6 93,0
99.8 106.5
90.3 89,0
87.8 90.5




TABLE J-3. F76a NOISE LEVELS BY VARTOUS TECHNIQUES COMPARED TO REFERENCE LEVELS BY SPEED GATE

Motoreycle Make/Model

Number
Bo2 Honda CBSSOF

.804 Yamaha 1T175
805 Honda CB750F

806 Suzuk1 GS400

807 Suzuki GT380
808 Honda CJ360T
BO9 Honda MR175
810 Kawasaki KZ1000LTD
810A Kawasaki K100OLTD
812 Kawasaki KE250
813 Kawasaki 121000
a14 Harley FXET200
819 Harlay 5X250

820 Harley SX175
821 Suzuki GS750
Note:

Rated
Power
RPM

8500
9500
9000
5000
9000
92000
7000
8000
8000
6000
8000
5200
7000
6800
8500

F76a Level Closing rpm

dBA by A dBA by A dBA by AdBA by rpm by Arpm by A rpm by A rpm by
Gate Ignition Autometer Bike Gate Ignition Autometer Blke

Disable Tach Tach Disable Tach Tach
80.9 -0.,7 -0.6 =0,7 5740 -102 86 286
91.1 -0.3 -0.5 -~ 8154 -332 -362 -
79.6 -0.7 -0- ~0- 5400 -233 ~89 120
80.0 -0.8 -1.1 0.5 6375* -38 -113 2N
87.9 0.3 -0.7 -0,5 6840 -92 -136 210
80.6 -0.3 0.4 6930
84.0 0.2 =0.1 -- 6040 =45 99 -
B2.8 0.2 0.2 1.0 4800 -126 =17 246
85.0 -0- -0,2 -0,2 4800 - - -
78.2  -0.9 -0.8 3.0 4950 -126 ~243 629
80.1 -0.2 -0.2 0.8 4800 =9 145 385
82.4 =0.5 -0.5 -0,4 320 -62 -103 ~71
81.8 -0.3 -0.6 0.4 5775 - - -
g83.z2  ~1.1 ~0.9 0.4 5865 -190 ~91 157
79.4 0.2 0.2 0.6 5100 - 133 207

see also Tables B and D of Appendix H for more comprehensive data on the effect of tachometer

1ag on measured F76a sound levels,
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The statistical relationship between change in noise Yevel ( /\ dB) and change
in vpm { &% rpn) was examined, using the data in Table J-1 together with the
data in Appendix H. If values of /N dB of 1 and greater are considered,

% = 0.24 where X =AdB/A % rpm
o= 0.12 o= standard deviation
7)= 19 7] = number of samples

If values of dB down to 0.5 are included, the figures become
-x- = 0'26
= 0,23
uk 37

The statistics become less significant as lower values of AdB are {ntroduced,
since repeatability of the noise leve) measurements better than +0.5 dB should
not be assumed to exist,

Stimulated F76a (Stationary Vehicle) Test Method

Feasibility of employing ignition disable in a stationmary test which might
serve as a substitute for the moving vehicle test was explored. MWith the
velicle placed at the position where it would be at clesing rpm in the mov-
ing test, and with the same microphone position as used in the moving test,
noise level monitored as engine rpm was abruptly increased from the inftial
F76a vrpm, with closing rpm pre-set on the AutcMeter ignition disable unit.
The noise levels measured in this way are shown in Tables J-1 and J-2.
Correspondence with the moving vehicle nolse levels was sufficiently good that
further consideration for use of the method was warranted. Statistically, the
correlation coefficient was 0,96, with the simulated (stationary vehicle)
level 2 dB higher than the moving vehicle lTevel., This was based on a sample
population of 50 vehicie/exhaust configurations {43 in the current study, plus
7 from Appendix H}, Aftermarket exhaust systems were ncluded in the study in
order to:

2} increase the noise level range for the correlation studies,
and

b) expose aftermarket manufacturers to the test procedures and to
involve them in feasibility assessment.

In the aftermarket application, the procedure would be more useful 1f space
requirements were reduced; that is, if a close-in microphone position could
be used. Accordingly, ten additional microphone positions, in the range 5 to
25 feet from the vehicle, were evaluated, Various microphone heights were
also investigated (noise level being quite dependent on height above the
pavement]; the selected heights were those giving the same difference between
reflected and direct path as prevails at the 50 ft. (F76a) micraphone position.
Microphone positions employed are shown in Figure J-1.

J-9
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CORRELATION OF SIMULATED F76a LEVELS AT CODED LOCATIONS WITH

Test

IMI-C25R2
IMI-C25R9

IMI-C25PA
IMI-C25P2

IMI-C10R9
IMI-C10PA
IMI-CLOP9

IMI-C3mPA20cm

IMI-C5R4
IMI-C5PA4
IMI-C5P4

Code:

PO e -

TABLE J-4

SIMULATED F76a LEVEL AT THE F76a MICROPHONE POSITION

1

21
1

9

IMI-C50 Stationary vehicle measurement at the F76a

IMI-C25R21

rxy a, 2y Syx Nug?er
Motorcyclas
95 8.64 0,97 0.55 14
99 8.55 0.98 0.74 14
99 11.82 0.93 0.79 27
98 -0.04 1.08 D.94 14
99 15.04 0.99 0.73 14
88 33.41 0.76 0.88 4
97 12.04 1,02 1.26 14
99 17.07 0.96 G.92 23
98 14.98 1.05 1.04 14
99 20.79 0.98 0.95 27
97 14.60 1.06 1.14 14

n

[ 1]

i

(= N R ] jor N oo Y o N o} oo oo
. . . e e . . . Py

microphone posit

Height of microphone above pavement; inches unless
designated centimeters

ion

R designates on Radial (See Fi
P designates on Perpendicular ?

PA designates perpendicular to the motorcycle at

the rear axle

Distance from bike reference; feet unless designated

meters

correlation coefficient

Y intercept

. 1)
See Fig.

slope of the regression line (y = 3, + a1x)

standard error estimate of y on x

Simulated F76a Tevels at the F76a microphone position
Simulated F76a levels at the coded positions

J-11

Stationary vehicle measurements at coded positions:
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TABLE J-5

F76a (MOVING VEHICLE) AND SIMULATED F76a (STATIONARY VEHICLE)
NOISE LEVEL CORRELATIONS

Test rxy aa al syx Nug?er
_ Motorcycles
IMI-£50 0.96 0,34 1.02 1.63 50
IMI-C25 R21 0,97 12,27 0.94 1.22 14
[MI-C25R9 0.96 14.19 0.93 1.29 14
IMI~C25PA2L }  0.96 13.06 0.94 1,68 41
IMI-C25P21
IMI -C10R9 0.96 19,36 0.95 1.37 14
IMI-C1OPA9 0.88 26.26 0.88 1.16 4
'IMI-C10P9 0.97 13.70 1.01 1.26 14
IMI-C3mPA20cm  0.96 18.36 0.97 1.67 23
IMI-CLO0PA9 ) 0.97 20.50 0.94 1.59 27
IMI-C3mPA20cm)
IMI-C5P4 . 0.96 21.45 10.99 1.39 14
IMI-C5PA4 0.95 25,73 0.95 1.91 27

Code: IMI-C50 Stationary vehicle measurement at the F76a
microphone position

IMI-C25R21 Stationary vehicle measurements at coded positions:

Height of microphone above pavement; inches unless
designated centimeters

R designates on Radfal (Sea Fig.J-1)

P designates on Perpendicular ?See Fig.J-1)

PA designates perpendicular to the motorcycle at
the rear axle

Distance from bike referance; feet unless designated

meters
rxy = correlation coefficient
3, =y intercept

a; = slope of the regression line (y = 3, *+ 2x)

Syx = standard error estimate of y on x

F76a moving vehicle noise levels

b
n

y = Simulated F76a stationary vehicle nofise levels at the
coded positions ‘

J-12
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Correlation data of these closer-in positions referred to the 50 ft. station-
ary vehicle levels are presented in Table J-4, and referred to the maving
vehicle F76a levels are presented in Table J-5.

Referring to Tables J-4 and J-5, the apparent poorer correlation at the C10PA9
position 1s probably attributable to the small number in the sample. Regard-
ing choice of microphone position, the statistical analysis indicates that any
o; #he positions could be employed. However, other factors enter into the
choice:

a) The cleser in the microphone, the more sensitive was the measurement
to source location; the predominant source may be exhaust, intake,
or engine,

b) The further the microphone was out, the greater was the space
requirement for test conduct,

Consfidering the above factors, & 10 ft. distance, on a 1ine from the rear
axle, perpendicular to the vehicle longitudinal axis, 9 inches above the
pavement, appeared to be a good compromise,

The correlation coefficients presented in Tables J-4 and J-5 were computed
using data typified by that presented in Table J-6. Referring to the table,
six readings were first taken at the 50 ft. position on each side of the
vehicle. Subsequent readings at intermedjate microphone positions were
then taken only on the side found to be Toudest; simultaneous readings were
taken at the 50 ft. position. For Table J-4, individual measurement pairs
were entered into the correlation computation; that is, four data pairs per
vehicle. For Table J-5, the average of the four stationary values was paired
with the “reported" F76a value; that is, one data pair per vehicle,

Table J=5 provides information to permit estimation of the F76a level by use
of the stationary vehicle test: for example, if the 10 ft, distance, 9 inch
height microphone position is used, the equation of the regression line
tndicates that 14 d would be subtracted from the stationary vehicle emtssion
measuyrement to arrive at the F76a nofse emission level. Correlation plots for
the microphone peosition are presented in Figure J-2 and J-3.

F50 Stationary Vehicle Test Method

In Tables J-1 and J-2, the F50 levels may be compared with the F76a levels
for 20 stock and 20 modified motorcycles. The figures yield a correlation
coefficient of 0,87, with a standard error of estimate 3 db, and a nominal
difference of 10 dB between the F50 and F76a levels (Fig. J-4). This correla-
tion was much better than the F50 test has shown with previously evaluated
moving vehicle tests, and was such that the methed could potentially be
considered for preliminary scresning for new product compliance, or for in-use
enforcement at the state or local level against flagrant viclations of noise

regulations.

Jd-13



TABLE J-6

EXAMPLE OF MEASUREMENT REPEATABILITY
USING IGNITION DISABLE TECHNIQUE
{Motorcycle No. 802)

IMI-C50 L 80.0 79.5 79.5 80.1

R 81.0 B1.5 81.6 82.0
IMI-C25R21 R 87.0 87.6 88.0 88.0
IMI-~C50 R Bl.4 81.9 82.0 82.0
IMI-C50 R 82,2 B2.5 82.0 82.6
IMI~CI0R9 R 95.8' 96,2 96.2 95.5
IMI -L5R4 R 100.4 100.6 101.0 101.4
IMI-C50 R B1.2 82.2 81.2 8z2.0
IMI-C25P21 R 87.6 87.2 87.8 87.9
IMI-C50 R 82.1 81.9 82.2 8z2.2
IMI -C50 R 82.2 B1.7 81.4 81.6
IMI - (5P4 R 101.6 100.6 100.6 100.,5
IMI=-C50 R 82.1 8l.2 81.2 81.0

J-14
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Simulated F76a Noise Level
50-ft Microphone Position

Fig. J-2  CORRELATION OF STATIONARY VEHICLE NOISE LEVELS AT
50 FT. AND 10 FT. (9" ht.) MICROPHONE POSITIONS
{SIMULATED F76a TEST)
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Simulated F76a Noise Level
10" » 9" Microphone Position

110 +
y = 13.70 + 1,01x
100 4 rxy = 0,97
syx = 1.26
g0 +
80 +
70 # u -t 4 t —
70 80 a0 100

Moving Vehicle F76a Hoise Level

Fig. J-3  CORRELATION OF STATIONARY VEHICLE NOISE LEVELS AT
50 FT, AND 10 FT. (9" ht,} MICROPHONE POSITIONS
(SIMULATED F?6a TEST)
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Effect of Gear Selection

The opportunity was taken to test selected vehicles in both 2nd and 3rd gears,
particularly those vehicles reaching specified closing rpm in a 25 ft. to 35
ft. acceleration distance in 2nd gear. Comparative results are shown in Table
J=7; a 1 DB difference appears not uncommon, Except for the Table J-7 data,
all F76a tests conducted in this study employed 2nd gear unless a 25 ft.
minimum acceleration distance was not attained, In which case the next higher
gear was used; as a result, the great majority of vehicles were tested in 2nd
gear, and no operational difficulties were encountered, A stipulation of a
longer minimum acceleration distance, such as 35 ft. or 50 ft. as considered,
would result in more wvehicles encumbered with a 1 dB ambigquity in reported
level (3rd gear vs. 2nd gear), and would also result in substantially higher
speeds and longer acceleration distances, which require greater rider preci-
sfon in reaching closing rpm at the specified end point.

Ignition Disable Equipment

The equipment used in this study to effect ignition disable was either the
AutoMeter Model 439 Tachometer together with the Model 451 Rev-Contral, or the
Model 455 Rev=Control (which incorporated the tachometer and ignition disable
unit in a single case), The 439/451 required hard-wire connection to the
1gnition primary for Tachometer signal, and could be used only on vehicles
having breaker-points ignition systems; the 455 unit incorporated an inductive
pickup, and functioned on all ignition systems. For conventional ignition
systems having breaker points, the inductive pickup (which provided the
tachometer signal) was placed over the wire from the points to the coil
primarily; for CDI systems the inductive pickup was placed over the conductor
from the "trigger coil" or the conductor from the CDI unit to the ignition
coil primary. (0On most of the motorcycles tested, the inductive pickup could
be placed over the entire wire bundle incorporating the desire wire, rather
than searching out the specific wire). The disable element was a shorting
switch (activated by the tachometer); for breaker-point systems, it was
connected to short across the "kill button“. For vehicles having more than
one pair of points, It was necessary to connect the disabling circuit to each
set of points thru a diode (see Figure J-5) in order to maintain electrical
isolation between pairs of breaker points.

The objective in this part of the study was to demonstrate feasibility of
the ignition disable technique using commercially available equipment, with
application to present generation new motorcycles and aftermarket exhaust
systems subject to requlations. (The scope of the study did not extend to the
comparative evaluation of various devices commercially available). The
equipment employed demonstrated that the {gnition disable technique, using the
subject equigment was effective in controlling closing rpm in the moving test,
and in possible making feasible the conduct of a stationary vehicle test which
could substitute for the moving test.

J=17



F80 Stationary Vehicle Noise Level
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Moving Vehicle F76a2 Noise Level

Fig. J-4 CORRELATION OF STATIONARY VEHICLE NOISE LEVELS
(F50 TEST) AND MOVING VEHICLE F76a TEST
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TABLE J-7 EFFECT OF GEAR SELECTION

MOTORCYCLE NO.  MANUFACTURER/MODEL F76a by Ignition Disable

R R I Rl Bt s e e s e,

. ‘:5’3“1“7- i

2nd Gear 3rd Gear
48 Accel Dist dB Accel. Dist
805 Honda CB750F 78,9 28 - 80
812 Kawasaki KE250 77.3 28 18.7 67
8158 Harlay XLH1000
(with aftermarket exhaust) 97.2 26 96.9 80
816 Yamaha DT-250 8l.2 25 81.8 66
817 Yamaha XS750 E 80.3 40 8l.1 70
820 Harley SX175 82.1 35 82,2 90
821 Suzuki GS750 79.6 40 80.0 80
g22 Can Am 175 Qualifier 85.0 %7 85.8 80
8224 Can Am 175 Qualifier
{with aftermarket exhaust) 86.2 35 87.0 55
Ja19
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No, 1 No. 2 No. 3
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Primary Primary Primary
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To Ignition
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FIGURE J-5 METHOD OF CONNECTING DISABLE DEVICE TO MOTORCYCLE
HAVING MORE THAN ONE PAIR OF POINTS
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STATIONARY VEHICLE NOISE EMISSION TEST PROCEOURE

{a) Instrumentation

The following instrumentation shall be used, where applicable:

{1} A sound measurement system which meets the Type 2 or S52A
requirements of American National Standards Specification for Sound Level
Meters, ANSI S1,4-1971, As an alternative to making direct measurements
using sound level meter, a microphone or sound level meter may be used with
a magnetic tape recorder and/or a graphic level recorder or indicating instru~
ment provided that the system meets the performance requirements of ANSI

1.4-1971.

{2} An acoustic calibrator with an accuracy of within + 0.5 dB.
The calibrator shall be checked annually to verify that its output is within
the specified accuracy.

{3) An engine speed measurement system coupled with an ignition
disable device having the following characteristics:

(1) Capable of being pre-set to disable the ignition at a
specified ¢losing engine speed;

(1i)  Positive and continuous cut-off of ignition in all
cylinders, with manual re-set;

{ii1) Read-out of steady state engine rpm accurate within,
or calibrated to + 2% of true rpm for engine speeds specified in the test;

{iv]  Response time to rpm step input in the operating range
not more than 200 milliseconds, measured from step initiation to dignitien
disable. Operating ranga for general applicatien to motorcycies is 2000 to
10,000 rpm, with rpm step magnitudes of 1.2 to 1.9 times the initial rpm,
Response time may be verified by use of two signal generators, one set for the
initial rpm, the other set for the disable rpm; the response time to disable
command being measured as the signal to the disable device is switched from
the first generator to the second,

(4) A microphone wind screen which does not affect the microphane
response more than + 0.5 dB in the frequency range 40-6000 Hz, taking into
account. the orientatTon of the microphone.

(5) An anemometer with steady-state accuracy within * 10% at
30 km/h (19mph).

(b} Test Site

(1) The test site shall be flat, open surface free of large noise
reflecting surfaces (other than the ground) such as parked vehicles, signe
boards, buildings, or hillsides, located within a 7 m (23 ft) radius of
the motorcycle being tested and the location of the microphone.

{2) The microphone shall be located on a line perpendicular to
the longitudinal axis of the motorcycle at the rear axle, 3.0 m {9.8 ft.
from the plane of symmetry and at a helight of 22 + 1 cm (8.6 + 0.4 fin.
above the pavement. The microphone shall be orienfed with respect to the
source so that the sound strikes the diaphram at the angle for which the
microphone was calibrated to have the flattest frequency response charac-
teristics over the freguency range 40 Hz to 6000 Hz.

{3) The surface of the ground within the triangular area formad
by the microphonge location and the front and rear extremities of the motore
cyc;e shall be flat and level + 5 cm and have a concrete or sealed asphalt
surface.

J-22
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(c} Measurement Procedure
{TT” The engine temperature shall be within the normal operating

range prior to conducting the measurement procedure.
(2) The electronic ignition disable device shall be set to require

c¢losing rpm determined according to the motorcycle engine displacement, as
follows:

Closing RPM*

Displacement {cc)* {Percent of Maximum Rated RPM)
0 - 100 90
100 - 700 95 - 0.05 x (engine displacement in cc)
700 and above 60

{3) The rider shall sit astride the mptorcycle in normal riding
position with both feet on the ground and run the engine with the gearbox in
neutral at a constant engine speed of 50% of maximum rated rpm or percent
closing rpm less ten percentage points, whichever {s lower (+ 2.5% of speci-
fied rpm). With the engine stabilized at this constant engine speed, the test
rider shall then open the throttle fully and as rapidly shut-down at the
pre-set closing rpm. If no neutral is provided the motoriycle shall bhe
operated eijther with the rear wheel 5-10 cm (2.0 - 4.0 in) clear of the
ground, or with the drive chain belt removed if the vehicle is so equipped.

(d) Measurement

(1) The sound level meter shall be set for fast response and for
the A~weighting network, The microphone wind screen shall be used. The sound
Tevel meter shall be calibrated as often as is necessary throughout testing to
maintain the accuracy of the measurement system; this shall include pre- and
post-test calibration of each daily seguence of testing.

{(2) The sound Jevel meter shall be observed throughout the engine
acceleration period. The highest noise Tevel obtained during the engine
acceleration period shall be recorded.

{3) At least three measurements shall be made on each side of the
motorcycle. Measurements shall be made until three readings from each side
are within 2 dB of each other. The noise level for each side shall be the
average of the highest three readings within 2 dB of each other. The noise
level reported shall be for that side of the motorcycle having the highest
noise level.

{4) While making noise level measurements not mare than one person
other than the rider and the observer reading the meter shall be within
7m (23 ft) of the vehicle or microphone, and that person shall be directly
behind the observer reading the meter, on a line through the microphone and
the observer.

{5) The ambient noise level (including wind effects) at the test
site due to sources other than the motorcycle being measured shall be at least
20 dB lower than the noise level at the microphone location produced by the
motorcycle under test.

(6) Wind speed at the site during test shal) be less than 30 km/h

(19 mph).
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APPENDIX K
FURTHER STUDY OF THE
IGNITION DISABLE DEVICE

INTRODUCTION

In previous EPA studies, excellent correlation between the moving vehicle
and stationary vehicle roise tests for a wide range of motorcycles was demon-
strated. The Auto Meter Model 451 Rev-Control ignition disable device was
used for these tests.

The disabling device fncorporated two moving elements (the tachometer pointer
and the disable relay}) with consequent lag between the preset and actual
shut-down rpms. As a result the device permitted substantial rpm overshoot
for the stationary test, which was undesirable for two reasons: a) for some
motorcycles this results in exceeding red-line rpm, and b) if the noise
standard 15 based on use of this device, and if a vehicle or aftermarket
manufacturer were to develop and employ a device exhibiting less overshoot, a
lower indicated noise level reading would be opbtained.

To overcome this difficulty, the EPA developed a completely electronic
ignition disable device which holds rpm overshoot well within acceptable
values. However, occasionally a motorcycle is encountered on which the device
does not function properly. Therefore, EPA investigated the character of
ignition pulse wave trains exhibited by a broader range of representative
motorcycles.

The results of this study to date explain the nature of the problem
encountered by the completely electronic device, and suggest means by which
the applicability of the device might be extended.

Viability of the stationary vehicle test is contigent on availability of
a reliable, low-cost, easy to use, ignition disable device which does not
exhibit excessive rpm overshoot, and one that will function on all or most
bikes. The completely electronic device, with a suitable sensing pickup, may
eventually offer the basis for the above requirements.

TESTING ACCOMPLISHED

On a group of 36 motorcycies, magnetic tape recordings of the {gnition
pulses have been obtained at a nominal 50% rpm and during acceleration,
engine unloaded. Recordings, of both ignition secondary, and ignition
primary, were obtained. The vehicle population comprised !0 Honda bikes,
13 Suzuki, 11 Kawasaki, 1 BMW, and ! Maico. Engine types include 2 and 4
stroke; single, dual, four and six cyiinders. Ignition types represented
encompass conventional coil and points, transistorized breakerless, magneto,

CDI and electronic advance.

i g

The taped signals have been transcribed onto X-Y plots, showing the wave
form and signal strengths exhibited by the various bikes. These plots were
intended to permit definition of performance characteristics required in an
ignition disable device, and the magnetic tape recordings themselves could be
employed for preliminary evaluation of candidate disable devices.
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The group of motorcycles was found to display a tremendous range of
ignition pulse wave shapes and signal amplitudes. This 1is illustrated by
Charts A thru F, which show in the lower trace the ignition puise wave train
at a steady low rpm, and in the upper trace, a transient high rpm situation,
Both traces are pulses in the high tension (secondary} side of the ignition
system, sensed by an inductive pickup placed over a spark plug wire:

Chart A. Representative of 4-cyl, 4-stroke motorcycles with "“conventional"

Tgnition. The plug fires on every revolution, although there is a power stroke
on every second revolution only. The disable device must consistently ignore,

or consistently read, the redundant spark pulse.

Chart B. This is a transistorized breakerless ignition system on a 4-cyl,
§-stroke bike, Pulse definition 1is considerable less distinct, and more
"cross-talk" from other spark plug wires is seen.

Chart C. 'One of the cleanest wave trains encountered, magneto ignition,
single cylinder 2-stroke, one pulse per revolution,

Chart D. One of the most complex wave trains encountered; a challenge to the
Tgnition disable device designer; magnete ignition, single cylinder 2-stroke.

Chart E. This is a 6-¢cyl 4-stroke; as with the 4-cyl 4-stroke machines, there
s a redundant spark, and considerable cross-talk. This signal would present
difficulties for a disable device.

Chart F. This is the same bike as in previous chart, with a compressed time
scale, showing the varfability in the active pulses, redundant pulses, and
cross-talk pulses.

-------------------------------

All of the foregoing pulse trains were obtained using an inductive pickup
placed over a spark plug wire. Performance of a capacitance pickup (clamped
onto a spark plug wire) was also subject of a cursory check:

Charts G and H. Using the V-8 engine in a Dodge van, Chart G shows the
ignition pulse train using the inductive pickup. While the signal is fairly
good, cross-talk is in evidence. Chart H shows a spectacularly improved
signal using the capacitance pickup. '

Chart I. This is a repeat run on bike No, 30 (Chart E), using the capacitance
pickup in lieu of the inductive pickup. The capacitance pickup incorporated
an in-series neon bulb, which provided a go/no-go type of function. Note the
complete absence of cross-talk, also absence of the redundant pulse. Not
shown by the chart, the device exhibited drop-out, and should be investigated

further.

-------------------------------
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APPENDIX L
MOTORCYCLE NOISE
ESTIMATED FROM TIME/DISTANCE MEASUREMENTS
DURING ACCELERATION IN URBAN TRAFFIC SITUATIONS
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INTRODUCTION

EPA undertogk a test program to define motorcycle acceleration profiles,
and associated noise emissions, as the vehicle gperates typically in an
urban traffic situation. Ground rules for the study required that the
rider be unaware that observations were being made, that his vehicle be
unimpeded by other traffic, and that his vehicle be accelerated from stand-

still at a traffic signal or stop sign.

Urban commuting, and urban recreational traffic situations were to be
included, over a range of speed 1imit zones.

In addition to defining typical acceleration profiles and associated
noise levels, the study examined motorcycle noise emission associated with a

traverse of 100 feet in 4.8 seconds, which in a previous study1 was selected
as an acceleration profile under which "motorcycles can be driven in a reason-
able fashion, keep up with traffic, and minimize excessive noise."

The test work in this Appendix was carried out in Los Angeles and Orange
Counties, California, during August 1978,

1 Motorcycle Noise Levels, a Report on Field Tests, conducted by the
INinofs Task Force On Noise, June 1975.
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TEST PROCEDURE AND RESULTS*
Test Sites
Sites selected for the observation of acceleration profiles included:
A. Urban commuting traffic, 45 mph zone
B. Urban commuting traffic, 40 mph zone
C. Urban recreational traffic, 35 mph zone
D. \Urban recreational traffic, 25 mph zone
These sites are shown in Map L-1 and Map L-2.

Observed Acceleration Profiles

The acceleration profiles were defined in terms of time and distance
from standstill to first and second shift points. Time was measured with a
stop watch, distances with a measuring wheel., No noise measuring equipment
was employed at the observation sites.

The observed acceleration profiles on 153 matorcycles are presented in
Table L-1.

Noise Emissions Associated with Acceleration Profiles

At the McDonnell Douglas (EPA's Contractor} test track, Huntington Beach,
California, motorcycles representative of the field motercycles were operated
under controlled conditions, and noise levels measured over a range of ac-
celeration profiles. The motorcycles employed are listed in Table L-2,
together with their J331a noise level, F76b noise level, and the ncise level
associated with a 100 foot traverse from standsti1l in 4.8 seconds.

For these motorcycles, curves of noise level vs traverse time to first
shift point are presented in Figure L-1 thru Figure L-11, The noise level
associated with an acceleration rate corresponding to a traverse of 100 feet
in 5.3 seconds is identified on these plots., (A 4.8 second traverse time
results in noise levels 2 dB higher). The 5.3 second figure is highlighted
since it is the upper hbound {lowest acceleration) in the observations at the
commuting traffic sites {only one vehicle exceeding this figure).

While a 100 foot traverse in 4.8 seconds has previously been selected
as prudent (based on automobile driving habits), it 1is far from typical of
present motorcycle operations. The time/distance data of Table L-1 can be
normalized to a 100 ft. distance, yielding the following statistical results:

* Tables and Figures are at the end of this Appendix.

L-2
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100' Traverse Time

X o
Commuting traffic, 45 mph 3.9 0.7 3a
Commuting traffic, 40 mph 4.0 0.5 51
Recreational traffic, 35 mph 4.4 0.9 33
Recreational traffic, 25 mph 3.8 0.7 3

means time for 100' traverse, seconds
standard deviation
sample size

where

3Q

A traverse time of 4.0 seconds typically is seen (Figure L-1 thru L-11)
to result in noise levels § to 6 dB higher than does the 4.8 second traverse.

150 Noise~Level Grids

Using the data from Figures L-1 thru L-11, lines of constant noise
level can be constructed on plots of traverse time vs traverse distance. As a
usefu] expedient, the constant noise Tevel lines can be labeled " AdB re F76b
lavel," instead of noise level, Grids thus constructed are present in Figures
L-12 thru L-19. Superimposed on the grids are the time/distance data points
from the field observations (from Table L-1), from which in-use motorcycle
noise levels in urban traffic acceleration situations can be estimated.

The above construction recognizes that within a category of motorcycles,
although their F76b noise levels may differ, similarity in their noise emis-
sion variance as a function of acceleration may be expected.

Statistical Distribution, Estimated Noise Emission Variance

Using the field data from the iso-noise level grids, (Figure L-12 thru
L-19), statistical distribution charts of in-use motorcycle acceleration
noise Yevels (presented as variance from their F76b level) can be constructed.
These are presented in Figure L-20 thru L-36, Statistical distributions are
shown first (in Figure L-20 for the total vehicle population, all sites; then
broken down by site type and vehicle size. The distribution of motorcycle
noise during acceleration in the traffic situations tends to center around 4

dB below the F76b level.

Significance of Microphone Measurement Position

In the course of measurements taken under the controlled tests at the
McDonne11 Douglas test track, noise levels (using a Honda CB750F) were taken
simultaneously at three microphone positions:

{1) 50' from track centerline, 4' height {shift point 25' past microphone)
(2) 10' from track centerline, 4' height (shift point at microphone)

(3) 10' from track centerline, 9.6" height (shift point at microphone)

L-3
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Positions 1 and 3 have the same direct/reflected path interference
effects, assuming a one-foot source helght; position 2 is one that conceivably
might be employed in an enforcement situation. The data obtained from the
three microphones are presented in Table 3. The data show a 13 dB difference
between the 50' and 10' distances {instead of 15 calculated by the inverse
square law), and further show that there is little difference between the 10'
readings at a 4' height and the 9.6" height,

L-4
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TABLE L-1  OBSERVED RIDING PATTERNS;
ACCELERATION FROM STOP SIGNAL

A. COMMUTING TRAFFIC, 45 MPH ZONE

Time/distance to Time/distance to
first shift point second shift point
Motorcycle (seconds/ft) (seconds/ft)
Honda 550 2.5/82
Yamaha 175 3.0/40
Honda 250 2.0/48
Honda $50 4.0/165
Honda CX500 2.2/50 4.2/110
Yamaha 360 2.0/45 4.2/90
Suzuki 750 3.0/80 5.3/180
Harley 1000 3.5/70
Honda 750 4.6/95 5.5/150
Norton 850 2.5/95 5.2/150
Honda 360 2.5/50 8.2/285
‘Honda 500 3.0/50 5.5/120
Harley 1000 3.0/60 7.2/200
Honda 360 3.0/50 6.2/140
BMW 750 3.5/70 7.2/225
Honda 500 3.1/70
Kawasaki 1000 3,3/93
Yamaha 650 2.5/50
Honda 750 3.2/70 6.2/210
Honda 400 . 2.5/55 5.8/230
Honda 750 2.0/50 3.5/130
Yamaha 650 3.2/85 6.2/240
Harley 1000 3.0/65
Honda 550 4.0/75 6.5/230
Honda 350 3.3/50 4.8/140
Honda 750 5.0/130 8.2/300
Honda 750 3.0/50 5.0/150
{Continued)
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TABLE L-1
{cont'd)

A. COMMUTING TRAFFIC, 45 MPH ZONE

Motorcycle
Honda 1000

Honda 175
Honda 750
Yamaha 750
BMW 750
Yamaha 650
Yamaha 600
Kawasaki 1000
Kawasaki 1000
Honda 1000
Yamaha 500
Honda 350

Time/distance to
Tirst shift point
{seconds/ft)

OBSERVED RIDING PATTERNS;
ACCELERATION FROM STOP SIGNAL

Time/distance to

secon
{seco

d shift point.
nds/ft)

3.2/60
3.0/50
3.0/40
2.5/60
3.0/70

3.3/95
2.3/58
2.0/40

3.8/90
3.2/90

B. COMMUTING TRAFFIC, 40 MPH ZONE

Kawasaki KZ1000
Kawasaki KZ1000

Yamaha 500
Yamaha RD400
Honda 360
Harley 1200
Honda 450
Honda 550
Honda 750
Honda 750
Honda 200
Honda 500

. Honda 400

Honda 750
Yamaha 650
Honda 550
Honda 750

3.8/75
4.9/90
4.0/75
3.7/65
3.5/55
2.5/65
2,9/56
2.9/70
3.1/75
3,3/85
2.1/45
2,8/95

2,4/60
3.2/106
3.0/55
3.5/65
L-8

4
4

6.

6

th DO O L oy U1 O

6
5

5
5
5
5
7
3
7
6
4
6
5

7
(

.6/200
.5/100
0/200
.2/300 (3rd gear)

.0/205
.5/240
.7/200
.4/100
.5/100
.2/350
.5/185

07190

.5/165
.3/145

.5/155
17135
.5/165
.0/155
.3/250
.B/75

.8/300
.5/210
.6/135
.0/340
.2/190
.2/300

Continued)
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TABLE L-1
{cont'd)

OBSERVED RIDING PATTERNS;
ACCELERATION FROM STOP SIGNAL

B. COMMUTING TRAFFIC, 40 MPH ZONE

Motorcycle -
Honda 350

Honda 350
Honda 750
Honda 750
Kawasaki 1000
Honda 750
Honda CX500
Kawasaki 400
Suzuki 550
Honda 750
Honda 750
Yamaha 750
Honda 750
Honda 750
Honda 350
Suzuki 750
Honda 400
Norton 850
Honda 175
Kawasaki 900
Honda 305
Honda 400
Truimph 650
Honda 550
Yamaha 125
lionda 350
Honda 350
Honda 175

Honda {small) 125

Time/distance to
first shift point

(seconds/ft)

3.1/55
2.5/50
4.0/100
4.0/100
4.0/135
4.0/65
2.9/45
4.0/65
4.0/125
3.0/45
2.5/45
3.2/50
2.0/50
3.1/65
2.9/50
3.5/70
3.1/55
3.0/70
2.3/45
2.5/50
3.1/60
2.3/60
3.1/65
2.7/65
1.3/35
2.7/60
2.8/60
2.5/35
1.5/20

-9

Time/distance to
second shift point

(seconds/ft)

5.2/180
7.0/380

8.0/350
6.7/400
5.2/135
6.5/145
6.8/300

3.8/95

8.0/270
6.3/190
4.2/130
5.4/170
4.7170
4.9/140

5.1/160
5.2/170

7.6/180

3.5/90

4.1/90
(Continued)
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TABLE L~1
(cont'd)

QBSERVED RIDING PATTERNS;
ACCELERATION FROM STOP SIGNAL

B. COMMUTING TRAFFIC, 40 MPH ZONE

Motorcycle
Honda 550

Honda 550
Honda 175
Honda Chopper
Honda 780
Honda 500

Time/distence to
first shift point

Time/distance to
second shift point

C. RECREATIONAL TRAFFIC, 35 MPH ZONE

Harley Chopper
Honda 550
Honda 500
Honda 650
Harley 1200
Honda 350
Honda 550
Honda 750
Honda 350
Yamaha 750
BMW 900
Kawasaki 1000
Honda 500
Honda 500
Honda 350
Honda Chopper
Honda 350
Honda 750
Honda Chopper
Harley 1000

seconds/ft (seconds/ ft)
2.4/50
2.5/60 5.3/170
3.1/55 4.5/140
2.5/60 4.5/120
3.6/65 8.5/390
2.3/50, 4,0/150
2.5/45 6.3/200
2.9/65 5.5/180

7.8/220
4.0/75
2.0/45 4.7/110
2.3/45 4.4/100
3.0/75 6.3/220
3.,4/45 5.4/95
3.4770 8.8/250
4.0/95
7.0/180
- 3.2/120
2.6/50 5.5/180
3.9/90 B.5/250
3.8/85 6.3/220
3.9/50 8.0/180
2.8/60 7.0/200
1.5/10 5.8/160
3.0/45 10.8/220
6.0/110
{Continued)
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TABLE L-1
(cont'd)

€. RECREATIONAL TRAFFIC, 35 MPH ZONE

Motorcycle
Honda 550

Kawasaki 250
Kawasaki 400
Yamaha 400
Honda Chopper
Kawasaki 400
Yamaha 400
Honda Chopper
Kawasaki 400
Kawasaki 1000
Honda GL1000
Kawasaki 1000
Honda 750

OBSERVED RIDING PATTERNS;
ACCELERATION FROM STOP SIGNAL

Time/distance to
first shift point

(seconds/ft)

3.2/65
2.5/55

2.6/40
3.4/4%

2.6/40
3.4/45

4.6/150
3.9/90
2.9/65
4.0/100

D. RECREATIONAL TRAFFIC, 25 MPH ZONE

Kawasaki 900
Honda 350
Kawasaki 1000
Honda 400
Honda 500
Honda 400
Honda 1000
Kawasaki 1000
Honda 380
Norton 850
Benelli 500
Suzuki 550

2.8/50

2.8/50
6.0/
2.8/50
2.0/40
6.4/145
2.0/40
4.9/110
4.0/85
2.0/35
2,2/45

Time/distance to
second shift point

{seconds/ft}

6.8/240
4.5/75

4.0/120
5.0/150
6.2/170
4.0/120
5.0/150
6.2/170
6.3/200

7.0/230

6.8/200

5.0/90

{Continued)




TABLE L-1}
{cont'd)

OBSERVED RIDING PATTERNS;
ACCELERATION FROM STOP SIGNAL

D. RECREATIONAL TRAFFIC, 25 MPH ZONE

Motorcycle
Honda 75D

Honda 175
Honda 550
Kawasaki 1000
Triumph 500
Honda 750
Honda 550
Yamaha 650
Yamaha 650
Honda 1000
Kawasaki 400
Norton 850
Triumph 650
Honda 750
Honda 750
Honda 750
Honda 750
Yamaha 100
Honda 750
Hamaha 650

Time/distance to
first shift point
{seconds/ft)

Time/distance to
second shift point
{seconds/ft)

2.8/70
2.3/60
2.6/70
2.6/60
2.2/60
3.0/60
2.4/50
4.2/80
3.5/70
3.4/50
2.4/50
3.5/70
4.4/80
2.4/50
2.8/50
3.2/70
2.2/60
1.8/40
3.4/70
3.0/50

(2nd trial)
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TABLE L-2  MOTORCYCLES USED TO DEVELOP NOISE EMISSION
LEVELS ASSOCIATED WITH A RANGE OF ACCELERATION

PROFILES
Motorcycle Stock (§)*
or
Make/Model Modified {M)*

Harley Sportster 1000
Harley Sportster 1000
Honda GL1000

Honda CB750F

Honda (B750F

Honda CB750K

Honda CBS50

Honda CJ360T

Honda (B125S

Kawasaki KZ900
Kawasaki KZ900

Yamaha X$650

* Represented by owner as being stock or modified.

i T o v TN

Noise Level dB @ 5D'

L{4.8 sec)**

J33la F76b
86 85
98 9
7 76
78 80
9 - 89
78 80
79 80
79 83
B8l 85
84 85
g6 9N
84 84

76
87
68
74
95
74
70
74
83
75
76
75

*% Noise Leve) when motorcycle traverses 100 feet in 4.8 seconds

from standstill,
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TABLE L.-3 EFFECT OF MICROPHONE POSITION ON MEASURED MOISE EMISSION (dB)
(HONDA CB750F,

D=
1)) @ [}
Rider A - 50°'84' 10'84' 10'89.6*
70.5 84.0 84.1
71.0 84.5  85.1
73.8 858 85.2
75.6 B7.8 88.2
79.9 93.5 93.2
g2.2 96,0  96.5
g2.0  96.7 96.5
Rider B 7.8 8.2 083.0
72.5 840 04.6
75.2 86,7 86.5
8.2 90,8 9.0
at,¢ 952 95.5
4.2 98.0 97.8
82.5 96,4  96.1
NOMENCLATURE

L

4,2
4.1
3.7
30
.0
2.5
2.5

5.0
1.8
4,3
1.5
3.0
3.0
2.6

YARIOUS ACCELERATION PROFILES)

D = {00’
o @ O

so'eat  10'est 10'@9.6M
72.7 g5.2 -

- 87.5 B7.5
76.0 90.5 91.0
77,0 g1 91.2
82,1 . 193.8 94,5
86.6 89.5 9%.0
73.5 8.4 82.9
4.0 86.4 87.0
75.5 88.48 8a.8
78.0 90.0 90.4
81.3 9.4 93.9
83.1 .96.5 96.5
85.1 99.5 99.3

[ = distance from standstil) to first shift point.

t » tine (sec.) to first shift point

(D; Nic 50° from track centerline, 4' height
@ ; Mic 10' from track centerline, 4' helght
Q ; Mic 10' from track centerline, 9,6* hefght

R = Mean of differences.

@ = Standerd deviation of differences,

n = Sample S{ze

.

4.5
4,3
4,0
3.6
3.4
3.1

6.0
5.5
3.9
4.2
3.8
.5
3.3

X= 1275
e» 123

n= 38

0= 130"

o @ @
50'64* lO'@&4' 10'@%.6"
74.8 89.5 90.2
75.6 89.0 90.0
76.3 91.0 9,2
7%.0 92.0 92.6
82.9 .96.2 95.9
89.2 100.2 00,3
76.1 88,1 89.6
75.9 86.0 g7.8
79.1 92.0 93.1
80.4 92.6 93.3
85.1 97.5 97.3
a87.4  100.1 100.3

D%ffer&nce

1,10
.24
kY

Dg fferagce

0.34
0.50
38

L

5.2
§,3
4.7
4.5
1.9
.7

5.6
5.7
5.3
4.5
4.0
.5
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