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SOUND LEVELS FOR
MOTORCYCLES - SAR J33la

SAE Recommendod Practice

Report of Vehicle Sound Level Cemmittee and Motoreycle Committes

Approved May 1975,

1. SCOPE - This SAE Recammercied Prac-
tice establishes the rtest procedure,
environment, and instrumentation for
determining sourkd levels typical of pormal
motorcycle operaticn,

2. INSTRUMENTATION

2,1 fThe following instrumzntation
shall be used, where applicable:

2,1,1 A sound level moter which meets
the Type 1 or SlA roquiroments of Amarican
National Standard Specification for Sound
Level Meters, S1.4-1971., As an alterna-
tive to making direct moasurements using
a sound level moter, a microphone or
sound level meter may be used with a
magnetic tape recorder and/or a graphic
level recorder or inlicating instrument
provided that tha system meets the
requirements of SAE lecommended Practice,
Qualifying a Sound Data Acguisition
System ~ J1B4,

2.1.2 An acoustic calibrator with an
accuracy of + 0.5 dB (see paragraph
7.4.4).

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

{a) Steady-state accuracy of botter
than 1%,

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

2.1.4 A specdomater with steady-state
accuracy of at least + 10%,

2.1.5 An anemometer with steady-state
accuracy of at least + 101 at 19 kmh
{12 mph}.

2.1.6 An acceptable wind screen may be
used with the microphone. Tu be accept-
able, the scresn must rot affect the
microphone gesponse more than + 1 dB for
frequencies of 20-4000 Hz or + 1-1/2 B
for frequencies of 4000~10,000 Hz.

3, TEST SITE

3,1 The test site shall ke a flat
~pen space free of large sound-reflecting
surfaces (other than the ground}, such as
parked vehicles, signboards, huildings or
hillsides, located within 30nm {100 fr)
radius of the microphore location and the
following points on the vehicle path:
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{a} ‘The microphone paint

{b} A peint 15m (50 fe) hefore
the micrephone point.

{c) A point 15m (50 ft) beyond
the mierophone point,

3.2 The measwement area within the
tast site shall mect the follewing
requirements wd be laid out as described:

3,2,1 The surface of the ground within
at least the trianqular arca formad by the
microphone lecation and the points 50 £t
(15.2m)prior to and 50 fr({l5.2m)beyond the
microphone point shall ke dry concrete or
asphalt, free fram snow, soil or cther

extranecus material.
31,2.2 The vehicle path shall b2 of

relatively smwoth, dry concrete or asphalt,
froe of extrancous materials such as
gravel, ard of sufficient length for safe
acceleration, deceleration and stopping of
the vehicle.

3.2.3 The microphone shall be lecated
18m (50 ft) from the centerline of the
vehicle path and 1.2n (4 ft) above the
ground plane,

3,2.4 The following points shall be
established on the vehicle path:

{a} ticrophone point-a point on the
centerline of the vehicle path where a
normal through the microphona location
intersects the vehicle path.

(b} £nd paint~a point on the vehicle
path 30m {100 ft) beyond the microphong
point, )

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

1.2.5 The test area layout in Fig. 1
shows a directional approach from left to
right with one micrephone location, for
purposes of clarity. Sound level measura-
mants are to be made on boch sides of the
vehicle; thercfpre, it will be nscessary
to establish ei:lfler a second microphone
point en the opposite side of the vehicle
path with a corresponding clear area or
end points and accelaration peints for
approaches from beth directions.

4., TEST WETIGHT

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

4,2 The cawbined weight of the test



rider and test oquipmont used on the
vehicle shall be pot more than 79 kg
(175 1b) mor less than 75 kg (165 1b).
Waights shall b placdd on the wehicle

saddle bahind the driver to compensate
for any difforence bogweoen the actual
driver/equipment load and the required
75 kg (165 1b) mipimum.
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5. PROCEDURE the throttle shall be closed. Wheel slip
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5.1 ‘he vehicle shall use sccond gear
unless during die test under acceleration
the engine speod at mipum rated pet
horsepowar is reachel befare the vehicle
roaches a point 7.5m (25 £t} beyond the
microphone peint, in which case the
vehicle shalt ba tested in third gqear.

5.2 TFor the test under acceleration,
the vehicle shall procesd along the
vehicla path at a constant approach speed
wiiteh shall correspond to either an engine
speed of 60% of the engine speed at
maximan rated net horsepower or a vehicle
speed of 48 /M (30 wph), whichever is
slower, When the front of the vehicle
reaches the acceleration point, rapldly
and fully open the throttle and accelerate
until the front of the veliicle is 10 m
{100 £r) boyond the microphens point, or
witil the engine specd ot puximm cated
harsepeanr ig reached, at whiich paint

which effects the maximum sound level
shall ba avoided.

5.3 When excessive or unusual noise
is noted during decelaratioen, the
following test shall be performed with
sufficient runs to establish maximum
sound level urder deceleration:

5.3,1 For the test under deceleration,
the velicle shall proceed along the
vchicle path at an engine speed at
maximumm rated net horsepower in the gear
selected for the test under acceleration.

At the end point, the throttle shall be

rapidly anrd fully closed, and the vehicle
allowed to decelerate to an engine speed
of one-half of the rpm at maximm rated
net horsepower.

5.4 Sufficient preliminary rmns to
familiarize the driver and to establish
the engine operating conditions shall be
made bafore measurcments begine The
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engine tamperature shall bo within the mensurdnents, ot morce than ope parson

normal operating range prior ta each run. othor than the rider and the observor
6, MEASURLMENTS raading the meter shall be within lom
.1 The sowxd level moter shall be {30 ft) of the vehicle or microphone, and

set for fast responsce and for the A- that person shall be ¢irectly behind the
waighting network. obsurver reading the moter, on a line

6.2 The mater shall be observed while through the microphone and the observer,
the vehicla is accelerating or decnler- 7.3 The test rider should be fully
ating. Record the highest sound level conversant with and qualified to ride the

obtained for the run, ignoring unrelated machine under test and be familiar with
peaks duc to extraneous amixent NoLseSs, the test procedurd,

All values shall be reocorded, ” 7.4 Proper use of all test .instru-
6.3 At least six measurements shall mentation is esseneial to obtain valid
ta made for each side of the vehicla. measurements, Operating manuals or other

Suffipient measurgments shall be made liternturce furnishud by the instrmment
until at least four readings Fram each manufacturer should be referred to for
side are with 2 dB of each other. "The both recepmendod operation of the
highest and the lowest readings shall be instrument and precautions to be
discarded; ‘the scund level for each side ohserved.,  Specific items to be

shall be the average of the four, which considered arc: !

are within 2 dB of cach other, The sound 7.4.1 The type of microphone, its
lavel reported shall L for that sicde of directional response characteristics, and
the vehicle having the highest sound its orientation relative to the ground
lavel. plane apd source of noise.

6.4 The ambient scund level (includ- 7.4.2 The effocts of ambient weather
ing wind effects) at the test site due to conditions on the performance of all
sources octher than the vehicle being instnuments (for example, temperature,
measurad shall bo at least 10 dB lower humicdity and barometric prassure).

7.4.3 propor siqnal levels, terminating

than the sound level produced by the
impedances, and cable lengths on mulei-

vahicle under test.

6.5 Wind speed at the test site instrument measuroment SysStems.
during tests shall bo less than 19 km/h 7.4.4 Proper avoustical calibration
(12 mph}. procedura to include the influcnce of
7. GENERAL COMMENTS axtension cables, ete, Field ealibration
7.1 Technically competent personnel shall be mxde inmediately bofore amd after
should select cquipment and the tests each test stguence, Internal calibration
should be conducted only by trained and means is acceprable for ficld use,
experienced porsons familiar with the provided that external calibration is
current technigues of sound measurenent, accomplished inmediately bafore or arfter
7.2 While making sound level field use,
8. QREFERENCES for Sound Level Moters.
Suggested reference matarial is as follows: 8.4 ANSI 51,13 - 1971, Method of
8.1 ANSI 51.1 - 1960, Acoustical Measurement of Seound Pressuare Levels,
Terminology. 8.5 SAE J1B4, Qualifying a Socund
8.2 ANSI 51.2 - 1962, Physical Data Muisition Systom.
Measuranent of Sound. 8,6 SAE J47, Maxinum Sound Lavel
B.3 ANSI S1.4 =~ 1971, Specification I'otencial for Motorcycles.

Capyright & Sociaty of Automativa Enginnets, Ing, 1975
Al rights resarved,
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NEW VEHICLE TEST PROCEDURE

Vehicle Sound Level., The sound levels for new motor
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
numerical 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.

c. Miecrophone 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
pPoint"” means the 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 1ibs. or more where the distance from the
front of the vehicle to the exhaust outlet
exceeds 16 ft,, the secondary vehicle reference
point 1is the exhaust cutlet.

Operation. New motor vehicles shall be tested both
Wwith 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 stabilize engine operating
conditions.

-A7- HPH 83.3
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Test Runs. At least four test rupms 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 vehiecle shall be the
average of the two highest readings on that
side which are within 2 dB(A) of each other,
The scound level reported for the vehicle shall
be the sound level of the loudest side.

Visual Readings. When sound level instruments
have pbeen 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 runs and
recorded, The readings from the sound level
meter shall be compared with theose of the
recorder and there shall be no more than x0.5
dB(A) variation between the readings. When the
variation is greater, the equipment shall be
checked and recalibrated, If the variation
still exists, the test shall be conducted using

only direct readings {from the sound level meter.

This proccdure does not apply to the General
Radic Type 1523~P1lA sound measuring set because
the recorder is the meter,

Light Trucks, Truck Tractors, Buses and Passenger

Cars, Trucks, truck tractors and buses with a

manufacturer's gross vehicle weight rating of less
than 6,000 1lbs., and passenger cars 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,

Test Area Layout, The following points and
Zohes shown in Figure 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 vehicle:

-AB-
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(2)

(3)

(4)

Microphone point

Acceleration point - a location 25 ft.
before the microphone point

End point - a location 100 ft, beyond the
mierophone point

End zone - the last 75-ft., dis.ance hetween
the microphone point and the end zone,

Yahicle
Path

\ 100 madiue

Fig. 3-2.

/'//

100" Radiya :un l-dlu-

/"\ Microphohr
g ~y7
/ ' /A = Microphone paint

] e E = Acralurstion point

| SOostmmy
|
I

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 be
operated in the first gear., Vehicles

~AG~ HPH 83.3
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(2}

(3)

4

equipped with mapual 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 ipn the selected gear for at
least 50 ft. before reaching the accelera-
tien 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 aleng 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.

Engine Temperature, The engine temperature
shall be within normal operating range
throughout each test run. The engine shall
he 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 lbs, or more shall be tested as follows:

a,

Vehicle Path, The test area shall ineclude
a venicle path of sufficlent length for safe

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

Test Area Layout. The following peints and

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

(1
(2}

3)

(4)

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

I

Microphone point

Acceleration point - a location 50 ft,
before the microphone point

End point - a location 50 ft. beyond the
microphone point

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

100* nadiue 100' RAadius

\7[ e 2

WAV NN
I

Vahicle
b
il

t
2 —3—
\ Hicrophons
'

100' Radius

A = Mlcrophons paint
8 = Accelsratlion paint
€ = End paiat

B = Epd zane
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Test Procedures. Vehicles shall be tested

according to the following procedures:

(1)

(2)

Gear Selection, A gear shall he 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 before
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) When the lowest gear still results in
reaching maximum rpm beyond 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.

Acceleration, The vehicle shall proceed
along the vehicle path maintaining the
approach engine rpm in the selected gear
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.

-Al2-
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{3) Deceleration, Tests during deceleration
shall De 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 recaches the
microphone point, the throttle shall be
raplidly c¢losed and the vehicle allowed to
decelerate to less than 1/2 maximum rpm.
Vehicles equipped with exhaust brakes shall
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
Vehicdlé 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
directiconal 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 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 point,

-A13- HPH 83.3

e —— b



ALV O FOVY HYNV Looa

———

b
N [ 1 1. L \\\

j T )
— | I
\ “a:::*{’/ ’/~/‘ i \\TD N

0

3
|
1 uicrapnone
‘
i

100° Radius

i
.

~
~ ./ i
1
]

100" Radjun 100° Madjus

A = ujcrophans point
B = Atcelerstica point
€= Eng polnt

D= Cpa zone

~
.
N
b

*\_‘_’/

|

Fig, 3-4, Test Area Layout for Motorcycles

A

c. ,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 shnll proceed
along the vehicle path at a constant
approach apeed which corresponds either to
an*engine speed ot 60 percent of maximum
rpm or to 30 mph, whichever is lower.

When the reference point on the vehicle

HPH 83.3 -A14-
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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,

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

{3) Deceleration. Tests during deceleration
shall beé 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
before each test run.

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

Snowmobiles, Snowmobiles shall be tested as
Q ows ;

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 fellowing points and
zones shown in Figure 3-5, where only one
directional approach 1is 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: i

~A15- HPH 83,3 i
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(1) Microphone point

{(2) End point - a location 50 ft. beyeond 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,

* Radius

4 = Mycrophopd paint
B = Accaliraiion point
€ * Epd paint

D= Maninus Tpe ECN#

Fig, 3-5. Test Area Layout for Snowmobiles

HPH 83.3 -Al6-
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Test Procedures, From a standing 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 zZone
until the reference point on the vehicle
reaches the end point after which the throttle
shall be closed.

-A17- HPH 83.3
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SOUND LEVEL FOR PASSENGER CARS -

AND LIGHT TRUCKS
' SAE STANDARD J9862
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SOUND LEVEL FOR PASSENGER CARS
AND UGHT TRUCKS ~SAE J984a

SAE Standard

st o ¥obotdt Nra Lommtrog sppenrnd Tulp 1007 nnd lat tovasnd ho Vobiilt Sonnd Lovad Commitie July 1v0d Kfiiori thenge Sepromimr (910

11 Scopy=This SAE Sundard estsblithes the manimum sound level
for pamenger can snd light iricks and detibes the sl precedure,
envitunment. angd snatrumentatien lor deermining this saund fevel,

3. Swmd Lavel Limil=The sound leve] protuced by 4 new parsenger
eap or light druch of 6000 gvw or Jess shall not cuceed an Aweighicd
saund tevel of B8 dB at 50 1 when meaured in sccordanee with the
procedufe devvibed herein (we paragraph 4.1,

1 In The following ation shail te used for
the meaurement required:

3.1 A wund level mesey which meelt the sequirements of both
International Electrarechnical Commieion (\EC) Publiation 178,
Precinon Sound Level Meiens, and American Nasional Standitd (ANS)
5141961, Genceal Turpoe Sound Leve] Meten.

511 A an sliernative 10 maklng direet Mealurement ulng a sound
level wmeter, a microphane or sund level meler may be uwed with &
magneiic Lape secorder ynd/for w graphic level retorder or Indicting
meter, providing the syvem mexu the requiretiehis ot SAE JIM,

3.2 A sound feve| calibraier (we paragraph 5.3.4).

43 & aalibraced engine ipecd techomeler,

3.4 An snemomeier.

€ Fraceduna

4.1 A witable test 3ite Is 2 Bat open space free of large reflacting
wielace, tuch 31 parked wehicles, signboards, building, of hilbides,
loaved within 100 {4 of ¢ither the vehicte or the microphene.

41,1 Durlng the meaurement, the surface of the ground within the
smeautement Hes hall be free [rom powdery snaw. lang grass, loos
sail, ar ahes,

4.12 Because by desn vaay have ah appistiable (nfl an meter
reapanse when they ate {n the vicinity of the vehicle or the micro-
phont, not mare than one penan othef than Lhe abserver reading the
meter 1hall be within 50 {1 of the vehicle or smicvaphane, and thal
peron shull be directly behind the observer veadlng 1he mescr, on &
ilne through the microphonc and the ohserver,

AL3 The amblens sound level (Including wind effecy) due o
sources other than he vehicle belng meatured shall be af Jeags 10 dba
lower than the level of the tetied vehidle,

4.14 The path of vehicle travel ihall be relatively ampoth, dry cun
erete or ssphall, free of extfancous maletials sach & gravel,

4.2 Vehicle Operation

421 From an sppraach speed of 30 mph, wide-open thronle shal)
e aattblhed when the front of the vehicle teachen s dine 2% ft belote
® Line thrugh the microphens nomaal to 1he vehicle pah. Use the
lawaat traaamission gesr o range surh Lhat the frant of the vehicle
will hare pesched or paned a line 25 It beyand the micsophone line
when masimutn tated engine speed! is seached, The shaottle shall then
be cloyed tnough 1o prevent eatessive engine speed and the test cone
tnued umil the vehicle teacher a fine 125 1 beyond the micraphone
line.
€22 Wheet 1lip which alfects the maximum sound lev#l must be
avalded,

425 The engine umperatare whall be within the narmal aperating
ehnge thtdughout each Tup. A | wminute cooling off period with engine
4t ldle in neatral ls required between runs.

"Byt ot which aazimym berpapuwar (4 rnied ar preeingd bpavd,

43 Mrawremmon

431 The nuctophone shall e locaind 5¢ (o fram the centeeline al
the sehicle path al 3 beight of 4 [1 abave the grownd plane

482 The meter shall Le set far (a3t cespanie and Uhe A-weighling
Hrlwark

433 The metet shall be gbwned while the sehicle iv acceleraung,
The applicabile teading shall be the highest sound level indicared dur.
ing the run. igneding uncelaied peaky due 1o oxtraneass ambient nower.
At least (nur measarements shall be made for esch side of the vehice
ar {or only 1he sule produsing she higher sound level of that i pbyious
Iram ininas rane All valuea shall be recorded.

434 The swund level for each side of the vehicle shall be the
average of the iwo highent readinp which are within 2 db of each
ather, The sound ievel reparted shall be that of tha loudest side of the
vehitle.

§. Gonerat Commenis

5.0 10 s slrongly recommended that technically traned peisonnel
wlect the equipment and that (he (esiy be candutted oaty by qualified
perwans trined in the current iechniques of wund measurement,

52 A 2 db allewance for the saund level lielt is neresary ro
provide far variations In et tite, vehicle aperakion, temperature
Fradienis. wind sefocily gradients, 1o equipment, and inherent dif-
fevences in nomlnally [dentical vehitle.

3.5 Proper usage of all 1en inkeumentation is essencial 10 o¥Nin
»atid meatements. Orperating manuals or other lictrasure furnithed by
the dnssrument manwlacturer sheuld be refesced lo for both pecom.
mended operation of the instrument and precutions ta be absered.
Specific items o be considered are;

5.3.0 The typr of microphone, 1s direerional rponse characteristicy,
ard jt1 arientation velative 10 the ground plane and vouree of noise.

5.3.2 The cffects of ambient weather condi on the pericpmanee
of all insttumenis {lur example, temperature, humidivy, snd barometric
nraure).

" 3.33 Froper signat levets, tesminating impedances, and cable lenpuhy
an mulri-inMrument Measuremenl iystems.

5.3.4 Proper il aalibration procedure, 1o Inctude the [nRuenm
of extension cables, ete. Field alibfition shall be made immediately
before and slrer each tert wquence. Internal alibrvioh meany D
acceptable for field use, provided that exiernal alibraden L acous.
plished immedistely belore or alier feld use,

B4 Meaurements shall be made only when wing velodey ls below
12 mph.

3.5 Vehicles used lot tetis must not be operated in & manner wch
that the brak-in procedure ipecified by the manudatiurer s vialaied.

& Rejerency=Sugypered teierence material is a follows:

6,1 ANS) SL.0=1960, Acounical Terminalegy.

8.2 ANSES1A-1081, Genenal Purpose Sound Level Meter.

6.3 ANS|SE2~1D62, Physiral Measurement of Sound.

6.4 Jnuernstiona) Electirotechnical Commiulon Publication 172, Pre
amon Sound Level Meters (availsble fram ANSI).

Applications for capien of 1hese docurnenty should be addnesed (o the
American National Standards Institute, Inc,, 150 Broadway, New Youl,
New York 10018,

“Repinted with pelrmu:inn. Copyright ©Society of Avtomotive Enguneers, Al rightt resceved
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SAE RECOMMENDED PRACTICE
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MAXTHLM SOUND LEVEL
POTENTIAL FOR MYIVRCYCLES ~
SAE J4

SAE Reccmrended Practice

Report of Vochile Soursd lovel Conmittoe and
Motorcyele Committec approved May 1975,

1. SCOpE

This S/E Recommended Practice establish-
es the test prococdure, anvironment and
instrumentation for detemuining masimm
scund level potential for notoroyeles.

2, INSTRGTRIEATION

2.1 The following instnmentation
shall ke used, whare applicabie:

2.1.1 A sound level reter which mects
th? Type 1 or §1A requiroments of American
National Standard Specification for Sound
Level Meters, 51.4-1971. As an alternative
to making direct maasuremants using a
sound level meter, o microphone or sound
level meter miy be used with a magnetic
tape recorder and/or a graphic level re-
corder or indlcating instrument provided
that the system meets the requirements of
SAE Roecormended Practice, Qualifying a
Sound Data Acquisition System -J184.

2,1,2  An acoustic calibravor with an
sccuracy of +0.5 dB (sce paragraph 6.4.4)

2,1.3 A calibrated engine speed tach-
omecer having the following characteris-
ties:

{a) Steady-state accuracy of better
than 1%

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

2.1.4 An anemometer with steadv-stase
accuracy within + 103 at (19 kwh) 12 mph.

2.1,5 An acceptable wind screen may be
used with the microphone. To be acoepe~
able, the screen must riot affect the mi-
crophone response more than +1 dB for fre-
quencies of 20-4000 Hz or +1-1/2 d8 for
frequancies of 4000-10, 000 Hz,

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
ot hillsides, located within (39, 4m)y (100ft)
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. :

{e) A poine {15.2m) (50 Ft} beyond
the microphone point.

-A22-

3.2 The measurement ares within th
test site shall meet the following re-

cuirements and be laid out as described:

31.2.1 The surface of thé ground withi
at least the triangular area formed by
the microphone location and the points
(15.2m} 50 ft prier to and (15.2m) 50 Fr
beyond the microphone’ point shall be dr,
conerete or asphalt, free from snow, soi
or other extraneous material,

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

3.2.3 The microphane shall be located
{15.2m} (50 £r) frem the centerline of
the vehicle path ard (1.2m (4 £t} abovwe
the ground plane.

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

{(a) Microphone point-a point on tl.
centerline of the vehicle path where a
normal through the microphone locakion
intersects che vehicle path,

(b) End point-a point on the vehi-
cle path (7.6m) (25 ft) bayond tha mi-
crophane point,

(c) Acceleration point-a point on
the vehicle path at least {7.6m) (25 ft)
prior to the microphone peint establish-
ed by the mechod deseribed in paragraph
4.1,

3.2.5 The test area layout in Fig. 1
shows a directional approach frem left t
right with ene microphone location for
purposes of clarity. Sound level measurc
ments are te be made on koth sides of th
vehicle; therefore, it will be necessary
to establsh qither a second microphone
location on the opposite gide of the ve-
hicle path with a corresponding ¢lear
area or end points, and acceleration
points for approaches from both directic

4. PROCEDURE .

4.1 To establish the acceleration
point, the end point shall be approachert
in low gear from the reverse direction
at a constant. read spaed obtained fram
608 of the engine speed at maximm rated
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net horsepower, When the front of the
vehicle reaches Bl end point, the throt-
£le shall ko rapidly and fully oponed to
accelerate past the microphope point under
wide-open throttle. By trail, the lowest
transmisgion gear shall be selected that
will rosult in the vehicle traveling the
shortest distance from the ol point to
the place where the engine specd at mox-
imum rated net horsepower is reached, but
which is ot less than (7.6nm) (24(t) past
the microphone point, The Jocation of the
front of the vehicle on the vehicle path
when the engine speed at maximum rated net
horsepower is attained shall boe the accel-
eration point for test runs to be made in
the oppesite directicn.

[T

m emp meame

I
|
;
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FIG. }

4.1.1 wWhen the procedure described in
paragrah 4,1 results in a dangerous ov
unusual, operating cendition such as wheel
spin, front wheel lifring, or ather un-
safe conditions, tha next higher gear
shall be selected for the test and the
procedure rerun to ostalrlish the accel-
eration point, In any event, the procedure
shall result in the vehicle being at che
end point when the engina speed at maxi-
mum rated net horscpower is attained,

4,2 For the test under acceleration,
the vehicle shall proceed alony the vehi-
cle path at a constant approach speed in
the gear sclected in parayraph 4.1 and at
60% of the engine speed at maximum rated
net horsepower. When the fronk of the ve-
hicle reaches the acceleraticn point, the:
throttle shall be rapidly and fully open-
ed. Full aceeleration shall eontinue until
the engine speod at maxiium rated net
horsepower is reached, which shall be at
the en) paint, at which time the throttle

shall be clesed. vheel slip which affects
the maximum sound lowvel shall be avoided,
and the manutactueer's safe maximum en-
gine speed shall not be exceeded.

4.1 when excessive or unusual noise
is moted during cdecelerarion, the follow-
img test shall be perfomed with suffi-
ciont runs to establish maximum sound
level under Jdecelaration.

4.3.1 TFor the test under deceleration,
the vehicle shall approach the end point
from the roverse directien at the engine
spepd at maximem raced horsepower in the
grar selected for the test under acceler-
ation. At the end point, the throttle
shall be rapidly and fully closed and the
vehicle shall b2 allowed to decelerate to
an engine speed of 1/2 the gwm at maximem
rated net horsepower.

4.4 Sufficient preliminary runs to
familiarize the ériver and to establish
the engire operating conditions shall be
made bafore measurements bogin, The engine
temperatura shall be within the normal
operating range pricr to each run.

5. MEASUREMINTS

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

5.2 The meter shall be obsarved while
the vehicle is accelerating or decelerat-
ing. The highest sound level cbrained for
cach run shall be recorded, ignoring unre-
lated poaks due to oxtraneous ambient
noises.

5,3 At least six measurements shall
be made for each side of the vehicle.
Sufficient measurements shall be made un-
til at least four readings fram each side
are within 2 db of each other. The high-
est and lowest readings shall be discard-
ed; the sound level for each side shall
be the average of the four, which are
within 2 d8 of each other, The sound leve!
reported shall be for that side of the
vehicle having the highest sound level,

5.4 The arbient sound level (including
wind effects) at the test site due to
sowces other than the vehicle being meas-
urad shall be at least 10 dD lower than
the sound level produced by the wvehicle
under test.

5,5 Wind speed ac the test site dur-
ing tests shall be less the 19 davh (12
mh) .

6. GENERAL COMMENTS
6.1 Technically competent personnel
should select equipment, ard the tests
should be conducted only by trained anrd




experienced persons familiar with the
current technigques of cound moasuromant,

6.2 Mhile making sound jovel measoro-
ments, not more chan one person ather than
the rider and the observer roading  the
meter shall ha within 15.2 m (59 rt) of
the vehicle or nicrophone, and that person
shall be directly bohind the observer
reading the meter, on a line through the
microphone and the observor,

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

6.4 Proper use of all test instru-
mentation is essencial to chtain valid
measuraments. Operating manuals or other
lirerature furnished by the instniment
manufacturer should boe referred to for
both recommanded operation of the instru-
ment and precauticns to be observed,
Specific items to be considered are:

6.4.1 The type of microphone, its dir-

7. REFERENCES
Suggested reference material ix as
‘ollows:

7.1 ANSI S1.1-1960, hcoustical Ter-
minology.

7.2 ANSI 51.2-1962, Physical Mea-
surament of Sound.

Copyright € Saciety af Automative Engineers, 1az, 197%
All tighes reservad.

SAE Tachnical Dasrdt Aulas and Regutanang

ectioni]l response characteristics, and
its oriontation relative to the ground
plane and source of noise.

6.4.2 The effccts of amhient weather
conditions on the performance of all ins-
truments (for exanple, témporature, hu-
midity, and bareanetric pressure),

G.4.3 Propor signal lavels, terminat-
ing inpedances, and cable lengths on
mulei=instrument measurement systems,

6.4.4 Propor acoustical calibracion
procedure, to include the influence of
excension cables, ete. Field calibratien
shall by mide inmediately before and
after each test sequence. Intermal cali-
bration is acceptable for field use,
providad that oxternal calibration is
accomplished immediately before or afier
£field use.

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

7.3 AMST 51,4-157), Specification
for Sound Level Meters.

7.4 ANST 51.12~1971, Method of Mza-
surement of Sound Pressure Lavels,

7.5 BAE 184, Qualifying a Sound
Data Aquisition System,

7.6 SAE J331, Sound lawvels for
Motorcyeles.

e ——— W st

Hotschncal reports, «gluding Handaids approved and prace
GESE Icnommended, are adviscty only, Thar yme By anyonra
angaged in inausiry ar irade 7 enbrely voluntery, There i3 na
Msement 10 dahste 1o sny SAE Swnoard ar SAE Ascom:
manded Practice, and NO COmmument 10 ¢onlorm g of bt
lce By any techaical Feport,

In tormutating aMo spproving technical seports, 1the Technueat
Bowd, 4 Counciy angd Comemittens will not invesiigie or
Croudar putaniy which may 4pply 10 the tuhyit mactar, Prog.
P .ovive ttars G tha repofl afe respantibla for pracscting them.
i 23 aganat abifity fae indnngament.ol pazenty.
Prntad 1n US.A,
~ACH-

- . e e e e cm—

e e s b e 10



e = e m—= reEttw mew e

IS0/R3G2-MEASUREMENT OF NOISE

EMITTED BY VEHICLES

-A25~-

s i o e B b w8 A S TR

P

Lt s,



Soomm s T T FREERNW R Al -

{80 Recommendation R 3562 February 1964

MEASUREMENT O NOISE EMITTED BY VEIICLES

1. §COME

This 15O Recommendation describes methods nfd:tcrmi:;ing the noisc emitted by motor vehicles,
these being intended to meet the requirements of simplicity as far ns is consistznt with rcpro-
ducibility of results and realism in the operaling coadilions of the vehicle,

1.1

2.2

2, GENCRAL REQUIREMENTS
Test ennifitions

This 150 Reecammendation is based primarily on a lest with vehicles in motion, the 150
reference test, 1t is generally recagnized to be of primary importance that the measurements
should relate to normal fown driving conditions, thus including transmission noise ete.
Measurements should also relate to vehicle coanditions which give the highest noise level
consisient with normal driving and which lead to reproducibie noise emission. Thereflore,
on acceleration test at full throttle from a stated runping condition Is specified,

Recognizing, however, that different practices already exist, specifications of two other
methods used are alsa given in the Appendix, Thess rclate to:
fa) a test with stationary vehicles {sce Appendix Al) and

(b) a test with vehicles in motion, under vehicle conditions which (in the casz of certain
vehicles) are dilfcrent from thosc in the 150 reference test (see Appendix A2),

When cithee of these tests is usad, the relation between the results and those oblained by
the 1SO reference test should be established for typical examples of the model concerned.

‘Test sito

The test methods prescribed call for an acoustical environment which can only be abtained
in an cxtensive open space. Such conditions can usually be provided

for type-approval measurements of vehiclesy
for measerements at the manufaclucing stxpge, and
for measurements at official testing stations,

It is desiratic that spot checking of vehicles oa the road should be made in a similar
acoustical caviconment, I measurcments have to be carried out on the road jn an acoustical
environment which does not fulfil the requirements stated in this 15O Recommendation,
it should ba recognized that the results obtained may deviate appreciably from the results
obtained using the specified conditions,

Interprctation of resulls

‘The results ablained by the methods speeified give an objective measure of the noise emitted
under the preseribed condiliens of test. QOwing, however, to the fact that the subjective
appraisal of the annoyance or noisiness of differeat classes of molor yehicles Is bot simply
related to the indications of a sound level meter, It is recognized that the correct interpies
tation of results of the measurements in this ISO Recommendation may require dilferent
limils 10 be set for Lhe corresponding annoyance of different classes of vehicles.

-A26-
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15011 2. 1064 (1)

A BEASUREMENT EQUIRMENT

Abigh quality saurd level meter should be used. The weighiting network and meter time caustant
eaployest shauld be curve A and " last response ™ respectively, as specified In Recamnmens
Aiion No. 123 of {le Taternational Eleciratechnical Commission for Sound Level Meters, A
getailed teehnical deseription of the instrument used should bo supplied.

Hars

I, The saund level mensired using sound level melers haviag the aiicrophono close to the instrument
cae may depend on the oricatation of the instrument with respect (o the sound source, as well ot ot
the position of Ui observer making the measurement. The instructions piven by the manufacturer
concerning the orentation of the sound level meter with respect to the sound sourcs and the obscrver
shoutd therefore be carefully followed,

1 I awind shicld js used for the microphone, it should ba remembered that this may have an influcnca
on the sensitivily of the sound level meter,

3, Te cnsure accufile messurements, it 3 reconunended thit beforo each series of meaturcments the
ampliication of the sound level mcler be checked, using a slandard noiso sourco and adjusting
neressary,

4. Ttiscecommended that the sound level meter and tha standard noise saurce bo calibrated periodically
3t a laboratory equipped with the neeessary fagililies for fece-field ealibration,

by peak which is ohviausly out of character with the general sound level being read should bo
aored.

4. ACQUSTICAL ENYIRONMENT

Tae test site should be such that hemisphetical divergence exists to within £ 1 dB.
Note.—A suilable lest sile, which could be considered Ideal for the purpese of the measarements, would

sl of an open space of some S0 m radius, of which the central 26 m, for example, would consiyt of
ancreie, asphalt or similar hard material,

Is praciice, departure from the so-called * ideal ¥ condilions ariscs from four main causes:
(o) sound absorplion by the surface of the ground;
(8} reflections from objects, such as buildings, and trees, or from persons;
(e} ground which is not level or of uniform slope over a suflicient area;
{) wind.
1t is impracticable to specify in detail the cffect produced by each of these influences, It is con-

tred important, howaver, 1hat the sutface of the ground within the measurement area be free
~»0m powdery snow, long grass, loose soil or ashes.

To minimise the-cffeet of reflections, it §s further recommended that the sum of the angles sub.
tended at the position of the 1est vehicle by surrounding buildirgs within 50 m radius should not
axcesd 90° and that there be no substantial absteuctions within a radivs of 25 m from the vehicle,

Acnustlea) focusaing eflccts and sites between pagallel walls should be avoided.

Wherever possible, the level of ambient noise (includirg wind noise and—for statjonasy tests—
roller stand and tyre noisc) should be such that the reading produced on the meter is at least
0dB below that produced by the test vehicic, In oiliee cases, the prevailing aolse fevel should be
sated In teemms of the reading of the meter,

WorL—~Caro should be 1aken that guus of wind do not distort the rosults of the measurements,

13 presence of bystanders may have an eppreciable influence on the meter reading, if such
Pﬂﬂ?u: are in the vicinlty of the vebicle or the microphone. No person ather than the obsetver
ading the meter should therefore remain jn the neighbouthood of the vehicle of the microphane,

x"":'-iulubln conditions exist, il bystanders aro at » distanco from the vehiclo which is at least twlee
taace from vehicls to microphone, A7
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5.1

5.2

5.3

5 MEASUREMENTS WITIlI VELICLES IN MOTION
Pesding prownd
The testing ground should be substaniially levc], and ity surfoce texture such that it does
not cause cxccssive Lyre noisc,
Measuring positions

The distance from the measuring pasitions to the reference line CC (Fig. 1) on the rond
should be 7.5 m. The path of the ceatre line of the vehicle should follow as closely as
possible the line CC,

The microphona should be' located 1.2 m abava the grouad level,

Number of measurcingals

At least lwo measurements should be made oo each sids of the vehicle as it passes the
measuring positions.

Nome.—1t is recommended that preliminary measurements be made for the purposs of adjusiment,
Such prelinlnary measurementa seed not b included In the fnad result,

c

8 Ea"‘ B

3
2
Mistoptione od IS Ty yiicroghone
&
2

0

Flg 1y =~ Muanelng positiens for measurextzent with veblelcy In mution

8.4 “Tes! procrdure

8.4.1 General conditions

The wehicle approachss the line A4 in the appropriate conditions specified below:

When the [ront of the vehicle feaches the position, in relation to the microphone,
shown a3 A4 in Figure 1, the throttle s fully opened as tapidly as practicable and held
there until the rear of the vehicle rraches position 38 in Figure 1, when the throutle Is
closcd as rapidly as possible.

Trailers, Including the trailer postion of articulated vehicles, are ignoted when cone
sidering the cconsing of line 82,

Wore.==1f the vehicle I specially conslructed with equipment (such os concreta mixers, com-
pressors, pumps, ete), which Is used whilst the vehiclo js in normal sepvica on the road, this
equipment should also be operating during tho test.

-A28-
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5,42 Purticuler comditions

5.4,2.1  Veocie witee no orarenox. The vehicle should approach the ling 4 at a steady
speed corresponding

cither to an engine speed of theeo quarters of the speed at which the engine
develeps ils maximum power,

orto three quariers of Lhe maximum engine specd permitted by the governor,
or to S0 kmfh,

whichever is the lowesl,

5.4.2,3 VYENICLE WITIt A MANUALLY oreaatTo arae-pox, If the velicls is fitted with o two-,
threer, of four-speed pear box, the second gear should be uscd, IT (he vehicle has
more than four speeds, the third pear should be used. Auxiliary stzp-up ratios
(™ overdrive ") should not be engaged. If the vehicle is fitled with an awdillary
reduction gear box, this should be used with the drive allowing the highest vehicla

speed.
The vehicle should approach the fine 44 at a steady speed corresponding

citlier Lo an cagine speed of theee quarters of the speed st which the eagiae
devclops its masimum powet,

of to threc quarters of the engine apeed permitted by the govemor,
or to 50 km/h,

whichever is the lowest,

5,42, Yeulclz Wit AN AUTOMATIC arar-poX. The vehicle should approach the line A4
at asteady speed of 50 kni/h or at three quarters of its maximum speed, whichever
is the lower, Where alternative forward drive positions aze avaitable, that pasition
which results in 1hc highcst mean acecleration of the vehicle between lines 44 ;
and B2 should be selected,

Tho scleclor pesition which is wied only for engine braking, parking or similar
slow manauvres aof the vehicie should be excluded.

5.4.2.4 AGRICULTURAL TRACTONS, SELPROPFLIED AQRICULTURAL MACHINEY AND MOTOR CUL=
tivatons, The vehicle should approach the line A4 at a steady speed of theee
quarters of the maximum speed which can be achizved, using the geac-boz ratio
which gives the highest road speed.

5.5 Siatement of resulls
All readings taken on the sound level meter should be stated in the report.
The basis of horsepower rating, if appropriats, should be stated in the report,
The stato of loading of the vehicte should also be specified in the report,

~A29- .
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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
acceleration.

2. INSTRUMENTATION

2.1

2.1.1

2,1.2

2.1.3

The following instrumentation shall:be used, where applicable:

A sound level meter which meets the Type 1 or S1A requirements of
Amerjcan Mational Standard Specification for Sound Level Meters,
5$1.4-1971, or successor standards. As an alternative to making direct
mezsurements using a sound level meter, 2 microphone or sound level
meter may be used with a2 magnetic tape recorder and/or a 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 speed at 75% of peak power rpm*. The vehicle
tachometer may be used provided steady state accuracy meets the above
critarion, It should be noted that the response characteristics of
the tachometer will affect the sound level readings; tachometers which
lag in response generally lead to higher sound level readings. In
Meu of using an engine speed tachometer, speed sensors which provide
equivalent accuracy may be used tc calculate engine rpm.

* “peak power rpm" shall mean the rpm at which SAE net peak brake power is
reached, as defined in SAE Standard 0245.
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2.1.4 An anemometer with steady-state accuracy of within £ 10% at 20 km/h
{12 mph).

2.1.5 An acceptable wind screen may be used with the microphone. To te
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. TEST SITE

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

3.2

3.24

J.2.2

surfaces {other than the ground). such as parked vehicles, sianboards,
buildings 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):

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

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

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

15 m (49 ft) beyond the microphone target peint shall be flat and level
(grade not more than 0.5%), dry concrete or asphalt, free from snow,
s0i1 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.

3.2.3 The microphone shall be located 15 m {49 ft} from the microphone

target point, measured perpendicular to the centerline of the vehicle
path, and 1.2 m {4 ft) above the ground plane.

-A32-



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

a) Microphone target point - a point on the centerline of the vehicle
path where 2 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 shows a directicnal 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; there-
fore it will be necessary to establish either a second microphone
location on the opposite side of the vehicle path with a corresponding
clear area, or end zones and acceleration points for approaches from
bath directions.

4. PROCEDURE

4,1 To establish the acceleration point, the end zone shall be approached in

second qear 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 from the reverse direction),
the throttle shall be smoothly and fully opened ic accelerate past the
microphone target point under wide-open throttle. Vhen the vehicle reaches
75% * 2.5% of peak power rpm the throttle shall be closed. The location

of tha front of the vehicle at the time of throttle closure shall be the
acceleration point for the test runs to be made in the cpposite direction.
Suffi¢ient practice runs shall be made to assure test validity, in
accordance with paragraph 4.2.

4.1.1 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} hy
the procedure of Section 4.1, third gear, if the motorcycle 15 so
equipped, shall be used. If the distance is stil] less than 7.5 m

{25 ft) fourth gear, and so on, shall be used, if the motorcycle 15 so
equipped.

-A33-
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4.1.2

4'].3

4.1.4

4.2

4.3

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

If the motorcycie is equipped with an automatic transmission, 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 {f necessary and
if the vehicle is so equipped. If 75% of peak power rpm s reached
before the vehicle travels 7.5 m (25 ft), the throttle shali be
opened less rapidly., but in such a manner that full throttle and 75%
rpm are attained in the end zone.

Throttle opening shali be controlled to avoid wheel slip or lift-off,
Mandatory requirement {5 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. Uhen the
front of the vehicle reaches the acceleration point, also established
in Section 4.1, the throttle shall be smoothly and fully opened. Full
acceleration shall continue until an engine speed of 75% * 2.5% of peak
power rpm 5 reached, which shall occur within the end 2one, and at
which time the throttle shall be closed.

Sufficient preiliminary runs shall he conducted hefore 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. MEASUREMENTS

5.1

5.2

5.3

5.4

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

The meter shall be observed throughout the vehicle accelerating period,
The highest sound level gbtained 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 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 measyred shall be at least 10 dB
lower than the sound level produced by the vehicle under test.

6. GEHERAL COHMENTS

6.1

6.2

6.3

6.4

Technically competent personnel should select eguipment, 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 ane person other
than the rider and the observer readina the meter shall be within 1& m
{49 ft) of the vehicle or microphone, and that person shall he 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 al] 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 cbserved, Specific items to be considered
are:

6,4.1 The type of microphone, its directional response characteristics, and
its orientation relative to the ground plane and source of noise.

6.,4.2 The affects of ambient weather conditions on the performance of all
instruments (for example, temperature, humidity and barometric pressure).

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

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

7. REFEREMNCES

7.1 ANSI 51.1 - 1960, Acoustical Terminology.

7.2 ANS! S1.2 - 1962, Physical Measurement of Sound,

7.3 ANSI $51.4 - 1971, Specification for Sound Level Meters.

7.4 AMST §1.13 - 1971, Method of Measurement of Sound Pressure Levels.
7.5 SAE J1B4, OQualifying a Sound Data Acquisition System.

-A36-
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F76a - SQUND 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. INSTRUMENTATION

2.1

2.1.1

2.1.2

2.1.3

2,1.4

The following instrumentation shall be used, where applicable:

A sound level meter which meets the Type 1 or S1A requirements of
Amerfcan Natiopal Standard Specification for Sound Level Meters,
$1.4-1971, or successor standards. As an alternative to making direct
measurements using a scund 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 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., It should be noted that the response characteris-
tics of the tachometer will affect the sound level readings: tachn-
meters which lag in response generally lead to higher sound Tevel
readings. In lieu of using an engine speed tachometer, speed sensors
which provide equivalent accuracy may be used to calculate engine rpm.

An anemometer with steady-state accuracy of within 2 102 at 20 km/h
{12 mph).

* "Peak power rpm" shall mean the rpm at which SAE net peak brake power is
reached, as defined in SAE Standard J245.
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2.7.5 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. 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 micro-
phone location and the following points on the vehicle path {see Fig, i):

a) 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 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 least the trianqular z;ea formed
by the microphone location and the points 15 m (49 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,
s0il or other extraneous material.

3.2.2 The vehicle path shall be of smooth, dry concrete ar asphalt, free of
extrancous materials such ac 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 centerline 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 intersects the
vehicle path.

-MO-
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3.2,5

b) End zone - a zone on the vehicle path 7.5 mt 1 m (25 ¢ 3 ft)
beyond the micrpphone target point.

The test area layout in Fie. 1 shows a directional approach frem left
to right with one microphone location, for purposes of clarity. Sound
Teve) medsurements gre to be made on hoth sides of the vehicle; there-
fore it wi1) be necessary to establish either a second microphone
Tocation on the opposite side of the vehicle path with a corresponding
clear area, or cnd zones and acceleration points for approaches from

both directions,

%, PROCERURE

4

4.2

e e e et e e e bl e s sl md 4180 2 abesats s s, o e e

The test procedure requires acceleration of the vehicle at full throttle
{n such a manner that a prescribed engine rpm, herein referred to as the
¢10sing rpm, i5 recached when the motorcycle is within the end zone. The
closing rpm s a function of engine size (displacement}, being 1004 of
peak pewer rpm for Y00 cc displacement, and 60% for 600 cc. For dis-
placements between 100 cc and 600 cc, a strafght 1ine relationship
applies which may be determinea from Fig. 2 or computed by

%rpm =« 108 - 0.08 {displacement cc)

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

rpm.

To ¢stablish the acceleration point, the end zone shall be approached in
seccad gear from the reverse direction at a constant engine speed of S0Y
+ 2.5% of peak power vrpm. 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-
phong target point under wide-open throttle. tYhen the vehicle reaches
the specified closing rpm the throttle shal) be closed. The location of
the front of the wvehicle 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.

-A1-
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4.2,1

4.2.2

4.2.3

4'3

4.4

The distance from the acceleration point te the center of the end
zone must be at least 7.5 m (25 ft). If it s 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 is still less than 7.5 m

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

$0 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 followed using the next selectable higher range 1f necessary and

if the vehicle is so equipped. If the specified closing rpm is 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 the specified
closing rpm are attained in the end zone.

Throttie opening shall be controlled to avoid wheel slip or 1{ft-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 {n the forward direction at a constant engine speed of 50%
1 2.5% of peak power rpm as established in section 4.2. Uhen the front
of the vehicle reaches the acceleration point, also established in
section 4.2, the throttle shall be smoothly and fully opened. Full
acceleration shall continue until the specified closing rpm is reached,
which shall occur within the end zone, and at which time the throttle
shall be closed.

Sufficient preliminary runs shall be conducted hefore the testing to
familiarize the rider with the test procedure and operating conditions of
the motorcycle. The engine temperature shall be within the normal oper-
ating 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 accelerating period.
The highest sound Tevel 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 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 sound level produced 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.

\thile making sound 1evel measurements, 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 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 familfar with the test procedure.

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

measurements. The instruction manual provided by the instrument manu-
facturer should be referred to for both recomnended operation of the

~A43-
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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 oround plane and scurce of noise.

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

Proper sianal levels, terminatina impedances, and cahble lengths of
multi-instrument measurement systems.

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 are
acceptable for field use, provided that external calibration is accom-
plished immediately before and after field use,

7. REFERENCES

7.1 ANSI S1.1 - 1960, Acoustical Terminalogy

7.2 ANSY 51,2 ~ 1962, Physical Measurement of Sound

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

7.4 ANST 51,13 - 1977, Method of Measurement of Sound Pressure Levels

7.5

e e o e . e £

SAE J184, Qualifying a Sound Data Acquisition System
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2.

FIRST DRAFT

Rep  SOUND LEVEL TEST METHOD FOR MOTORCYCLES

SCOPE

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

INSTRUMENTATION

2.1 The following Instrumentation shall be used, where spplicable:

2.1.1 A sound level meter which meets the Type 1 or S51A requirements
of American National Standard Specification for Sound Level Msters,
51.4-1971. 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 Recommended Practice, Qualifying a Sound Data Acquisition
System - J184. :

2.1.2 An acoustic calibrator with an accuracy of + 0.5 d8 (see
paragraph 6.4.4).

2.1.3 An engine speed techometer having a steady state accuracy

of within 3% of actual engine speed at 80% of maximum rated net
horsepowar rpm. The vehicle tachometer may ke used provided steady-
state accurzey 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 sensors with
an accuracy of within 2% of the vehicle speed at 50 km/h (31 mph)
mai' be used to calculate epgine rpm at the acceleration and end
points,

2.1.4 A speedometer with stezdy-state accuracy of within + 108,

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 micrephone.
To bz acceptable, the screen must not affect the microphone response
mote than + 0.5 dB for frequencies of 100-8000 Hz.

TEST SITE

3.1 7The 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 £t) radius of the microphone location and the following
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4.

points on the vehicle path {see Fig. 1):
a} 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 target polnt

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

3.2.1 ‘The gurface of the ground within at least the triangular
area formed by the microphone location and the points 15 m (49 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 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 ft) from the centec-
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 intersects the vehicle path.

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

3.2.5 ‘The test area layout in Fig. 1 shows a dircctional 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 location on the opposite side of the vehicle
path with a corresponding clear area or end points and acceleration
points for appcoaches fram both directions.

PROCEDURE

4.1 To establish the acceleration peint, the end point shall be
approached in second gear from the reverse direction at a constant
engine speed of 75% of Rgg. Whera Rgp 1s defined as the engine RPM
corresponding to the speed of 60 MPH in the highest transmission gear.
When the front of the wvehicle reaches the end point, the throttle
shall be fully opened to accelerate past the micropnone point under
wide open throttle. When the vehicle reaches 100t of Rgg
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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 be at least 7.5 m {25 £ft). If it iz 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 s¢ on, shall be
used, if the motoccycle is so equippad,

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

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

4.2 For the test under acceleration, the vehicle shall
proceed alony the vehicle path in the forward direction
at a constant e¢ngine speed of 758 of Rgo

as established in section 4.1. When
the front of the vehicle reaches the acceleration point,
also establishad in section 4.1, the throttle shall be
fully opened. Full acceleration shall continue until
an engine speed of 1008 of Rgp is reached.

4.3 Sufficient preliminary runs shall be conducted before
the testing to faniliarize the rider with the test procedure
and operating conditions of the motorcycle. The engine
temperature shall be within the normal opzrating range
prior to each rcun.
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side shall be the average of the four, which are within 2 dB of enach
other. The sound level reported shall be for that side of the vehicle
having the highest sound level.

5.4 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 CCMMENTS

6.1 Technically competent personnel should select equipment, and the
teats should be conducted only by trained and experienced persons
familiar with the current techniques of sound m2asurement.

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 rlder 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 instrumentation Is essential to obtain
valld measurements. The instruction manual provided by the instrument
manufacturer should be referred to for both recownended operation of
the instrument and precautions to be observed, Specific items ko be
considered are:

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

6.4.2 The effects of ambient weather conditions on the performance
of a1l instruments (for example, temperature, humidity and barometric
pressure) ,

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

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

REFERENCES

7.1 ANSI Sl.1 ~ 1960, Acoustical Terminology

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

7.3 ANSI S1.4 - 197}, Specification for Sound Lavel ¥eters

7.4 ANSI 81.13 - 1971, Method of Measurement of Sound Pressure lLevels

7.5 B8AME 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 on
level terrain do not exceed 100 km/h (62 mph) and the manufacturer's
maximum recommended engine 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 S1A requirements of
American National Standard Specification for Sound Level Heters,
51.4-1971, 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 a graphic level
recorder or indicating instrument provided that the system meets the
requirements of SAE Recommended Practice, Qualifying a Sound Data
Acquisition System - 3184, 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
acceptahle, 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, located within 30 m {98 ft) radius of the micro-
phone location and the following points on the vehicle path (see Fig. 1):
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a) The microphone location,
b} A point 15 m {49 ft) before the micraphone 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
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 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,
s0i11 or other extraneous material.

3.2.2 The vehicle path shall be 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 centerline 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 intersects the
vehicle path,

b) End point - a point on the vehicle path 7.5 m + 1 m (25 ¢ 3 ft)
beyand 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 purposes of clarity. Sound
leve) measurements are to be made on both sides of the vehigle; there-
fore, it will be necessary to establish either a second microphone
Jocation 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,
4.1

PROCEDURE

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 spead is reached before the vehicle is within 7.5 m (25 ft) of
the microphone target point, 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 automatic transmission, the

4,2

5,

5.1

5.2

5.3

5.4

procedure of section 4.1 shall be followed except that the highest
selectable range shall be employed.

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.

HEASUREMENTS

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

The meter shall be obs¢rved throughout the vehicle pass-by period, The
highest sound level obtained for the run shall be recorded.:

At least three measurements shall be made for cach side of the vehicle,
Sufficient measurements shall be made until three readings from each side
are within 2 dB of cach 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 sfde 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 sound level produced by the vehicle under test.
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G. GENERAL COMMENTS

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

6.2 thile making sound level measurements, not more than one person other
than the rider and the cbserver 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.

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 instrumentation is essential to obtain valid
measurements, The instruction manual provided by the instrument manu-
facturer should be referred to for both recormended cperation of the
instrument and precautions to be observed. Specific items to be con-
sidered are:

6.4.1 The type of microphane, its directonal response characteristics, and
its orientation relative to the ground plane and setrce of noise.

6.4,2 The effects of ambient weather conditions on the performance of all
instruments (for example, temperature, humidity and barometric pressure).

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

6.4.4 Proper acoustical calibration procedure to include the influence of
extension cables, ete, Field calijbration shall be made immedjately
before and after each test sequence. Internal calibration means are
acceptable for field use, provided that oxternal calibration is accom-
plished immediately before and after field use,
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7.

7.1
7.2
7.3
7.4
7.5

REFERENCES

ANSI S1.1 - 1960, Acoustical Terminology,

ANSI 51.2 - 1962, Physical Measurcment of Sound,

ANST 51.4 - 1971, Specification for Sound Level Meters,

ANSI 51,13 - 1971, Method of Measurement of Sound Pressure Levels,
SAE J184, Qualifying a Sound Data Acouisition System,
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Second Draft, July 1976

F50 - STATIONARY VEHICLE NOISE TEST PROCEDURE FOR MOTORCYCLES

1.

2.

2.1

2.2

2.3

2.4

SCOPE

This document establishes the test procedure, environment and instrumentation
for determining sound Yevels of stationary motorcycles, This test method is
compiementary to, but independent from, other standardized tes£ procadures
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 products which affect exhaust system noise,

INSTRUMENTATION

A sound leve] meter which meets the Type 1 or S1A requirements of American
National Standard Specification for Seund Level Meters, §51.4-1971, or suc-
cessor 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 instru-
ment provided that the system meeis the requirements of SAE Recommended
Practice, Qualifying a Sound Data Acquisition System - J184, or successor
standards. Type 2 and Type S52A sound level meters are acceptable if
allowance is made for the wider tolerance limits of these meters,

An acoustic calibrator with an accuracy of + 0.5 dB,

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

An anemometer with steady-state accuracy of within t 10% at 20 tm/b (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,

* "Maximum net horsepower rpm" shall mean the rpm at which SAE net pesk brake
power is reached, as defined in SAE Standard J245.

~AbT~



3. TEST 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,
buildings, or hillsides, located within 5 m (16 ft) radius of the motorcycle
being tested and the lecation of the microphone,

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

3.3 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)
lower than the sound level produced by the motorcycie under test,

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

3.5 While making sound level 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 Tipe through the microphone and the measurer.

4, MEASUREMENTS

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

4,2 The microphone shall be located 0.5 m from the rearmiost exhaust outlet,
at the same height above the ground as the exhaust outlet, and on a line
45°% + 10° {measured in the horizontal plane} from the direction of the
exhaust discharge, on the side of the discharge away fron the centerline
of the vehicle. The microphone shall be oriented in relation to the ex-
haust outlet, for maximua sensitivity, in the manner prescribed by the
manufacturer of the instrument.

4,3 The pider 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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4.4

6.1

the motorcycle shall be operated either with the rear wheel 5-10 cm
(2-4 in,) clear of the ground, 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
side of the motorcycle. Measurements must be taken with the engine at

normal operating temperature.

STATEMENT OF RESULTS

The test 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 instrumentation

- the Tocation and orientation of the microphone

- engine operating speed used for the test

- the sound level determined by the test

- background sound level at each measuring point

GENERAL COMMENTS

Proper use of all test instrumentation is essential to obtaining valid
Operating manuals or other 1iterature furnished by the

measurements.

instrument manufacturer should be referred to for both reconmended opera-

tion of the jnstrument and precautions to be pbserved.

6.2 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.g., temperature, humidity and barometric pressure).
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6,2.3 Proper acoustical calibration procedure to include the influence of

6.2.4

extension cables, etc. Field calibration should be made immediately
before 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 each test day.

A measuring probe (to establish the 0.5 m distance) attached to the
microphone 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 HMOTORCYCLES
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Revised 1-30-76 M}%:

NMODTORCYCLE INDUSTRY COUNGIL,INC,

PROPOSED FIELD TEST PROCEDURE

FOR SOUND LEVELS OF COMPETITION MOTORCYCLES

1, Scope., This dosument establishes the test procedure, environment, and
instrumentation for determining sound levels of competition motoreycles under
fleld conditions, This procedure is designed to be incorporated as port of a
mandatery technical inspection.

2. Instrumentation.

2.1, The following instrumentation shall be used;

2.1.1. Tor professional competition, a sound level meter meeting all require-
ments for type 1, type 2, type S1A or type S2A of American National Standards
Institute 81.4-1971 (ANSI 81.4~1971),

2.1.2. For amateur competition, a sound level meter meeting the reguirements
of Section 2.1.1., above, or of ANS[ 81.4~1971 type 3 or type S3A.

2.2, A windscreen which does not affcct microphone rasponse more than +

1 dB(A) for frequencies of 63-4000 Hz and + 11 dR{A) foy frequencies of
4000-10,000 Hz, taking into account the orientation angle of the microphene.,
2.3, If the motoreycle under test 1s not provided with a tachometer, then an
engine speed tachometer with a steady state accuracy of + 5% shall be used,
The tachometer may ba a polnter type or a vibrating reed type as long as the

accuracy specification {s met,

A100 Birch 51, Sulte 101 » Nowporl Beach, Calil, 92660 « (714) 752.702]
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3. Test 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, buildings,
or hillsides, located within Sm (16 £t) radius of the motoreycle baing tested and
the location of the microphone.

3.2, The surface of the ground, within the area described in Section 3.1.,
should be as level as possible and shall be free of loose or powdered snow,
plowed soil, grass of a height greater than 15 cm (G in), brush, traes, or other
extrancous material.

3.3. The microphone shall be located behind, 0.5m (20 in) { .0lm(} in) from,
and ai 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 parallel to the ground plane.

3.4. No wire or other means of distance measurement shall be attached to the
microphone, {This may lead to erronecus reading)

4. Procedure, The rider shall sit astride the motorcyecle in normal riding position
with both feet on the ground and run the englne with the gearkox in neutral at a
speed equal to § of the manufactiurer's recommended maximum enyline speed

{red line), If no noutral is provided the motorcycle shall be operated clther
with the rear wheel 5~10 cm (2-4 in) clear of the ground, or with the drive
chain or belt removed. If no red line is published for the particular motorcycle
then an englne speed equal to 60 percent of the englne spaeed at which nmaximum
horscpower s develeped shall be used, 1f neither red line nor maximum horse-

power engine speed |s published, then the tast speed N shall be caloulated
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from the following formulac:

N = 306,000 2 stroke, mm or N=12,000 + stroke, inches
5, Measurements.
5.1, The sound level meter shall be set for the A-welghting networ): 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 above-mentioned engine speed, measured on the loudest side of 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 the 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 s parallel to
the normal direction of travel of the motorcycle,

6. General Commments.

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 certain "ear valves" are not suitable as hearing prolectors,
6.2. While making sound level measurements, not more than one person other
than the rider and the measurer shall be within 3m (10 ft) 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 Is essontial to obtaining valid

measuremaents, Operating manuals or other literature furnished by the {nstru-
ment manufacturer should be referred to for both recommended operation of

the instrument and precauwtions to be observed.,

Specliic items to be considored aro:

6.3.1. The tvpe of microphone, its directional response characteristics,
and its orientation relative to the ground plane and the sources of sound,
6.3,2, The effects of amblent weather conditions on the performanca of

all instruments (e.g., temperature, humidity and barometric pressure).
6.3.3, Proper accoustical calibration procedure to include the influence of
extension cables, etc. Fleld calibration should be made tmmediately before
the first test of each test day, and thercafter at intervals of no less than 1
hour. Interncl calibration is acceptable for fleld use, provided that ex-
ternal (accoustical) calibration Ls accomplished immediately before and after
cach 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 et at
maxima, with no additional tolerance permitted.

6.5, The use of the word "shall" in the procedure {s to ke understood as

obligatory. The use of the word "should" is to be understood as advisory.
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Second Draft Proposal
For

Acoustics -
Survey lethod for the Measurcment of Meise
Emitted by Statiomary otor Vehicles
(Revision of doc 43/1 N 214)

INTRODUCT IOk

This document describes a test method for the control of vehicles

in use, which is complementary, but indepcndent from measuring methods
described 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 Ly visual inspection.

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

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

HEASURING DEVICES

3.1 Instrumentation for acoustical measurenents

The microphone must be of the omnidirectional type.
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The noise neasurement 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

Measurement of the engine speed shall be carried out by means of a
revolution counter external to the vehicle, vhich allows measurements
to be made within an accuracy of 3%.

TEST SITE - LOCAL CONDITICHS

Measurements shall be made on a stationary vehicle in an area which
dees 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 arca made of concrete, asphalt or hard materiais 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 he 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 WIND IIITERFERENCE

The ambkient noise Jevels at each measuring paint shall be at least
10 dB{A) below the levels measured during the tests at the same points.
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HMEASURING I'CTIIOD

6.1 humber of measurements

At least three measurements shall be carried out at each measuring
point. The measurements shall be considered valid if the range of
three measurements made immediately 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 Positfoning and preparation of the vehicle

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

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

For the reference test, it shall be verified that the cooling
fan and other accessories necessary for engine functioning are

tlote:
vorking.

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

6.3.1 Positions of the microphene |

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
limited to a minimum value of 0.2 m, .

The microphone must be pointed towvards the orifice of the gas flow ;
and tocated at a distance of 0.5 m from the latter,

Its axis 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 relation 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).
~A73-




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 measurement is made; the microphane pasition is related to the
outlet nezrest to the external side of the vehicle or, when such out-
let does not exist, to the outlet which is the highest abave the
ground.

For vehicles with a vertical exhaust {e.g. commercial vehicles) the
microphone shall be placed at a height of 1.2 m. 1Its 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 oniy

ene, and the highest level is noted.

6.3.2 Operating conditions of the engine

The enaine speed is stabilized at one of the following values:
- For vehicles with controlled ignition engine, 3/4 §
- For vehicles with diese]l engine, the governed no load speed

« for motorcycles, 5/2 1f § » 5000 RPM, 3/4 S if S < 5000 RPN
S s the engine speed at which the engine produces its maximum power.

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

The throttle is then suddenly closed, and the noise levels are measured
during the whole deceleration period. The highest level only should
be noted.
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6.4 HMeasurement of noise near the engine (fig 2)

6.4,7 Position of the microphone:

The height of the microphone should be equal to 0.5 m. Its axis of
maximum sensitivity shall be parallel with the ground and sjtuated
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 motorcycles: vertical plane through the mid-
point of the wheel base.

The microphone shall be pointed towards the vehicle and placed at

a distance of 0.5 m measured horizontally from the Tower edge of the
nearest wheel rim or from the Tine 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,

whichever projects farther,

The measurement is made on the side of air intake or, iT the latter
is in the syrmetrical plane, on the right-hand side of the vehicle,

6.1.2 Operatinc conditions of the ennine

The engine s stabilized at id)ing 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 ianition, engine speed equal to 5/2,

A suitable device should te used to prevent overspeed of the engine

-A75-.



o o B ALY AT

and to disconnect the sound level meter when the ratational speed
572 is reached,

- For dicsel engines, the governed specd.

Hote: 1t 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.

STATEVENT OF RESULTS

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

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

- the measurement instrumentation

- the location and arientation 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 an 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 vehicles will
be considered to be too noisy.

Note: 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 result 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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APPENDIX B
TEST SITCS AND INSTRUMENTATION

The various test sites used to acquire deta during the course of this study
are described in this Appendix. Site anomalies and deviations from the
requirements of SAE J33%a Recommended Practice are noted. Photographs of
the test sites follow the site descriptions.

Site A. Arcosy Avenue, Huntington Oeach, California
The site was chosen for fts accessibility and {ts long run (one-half
mile) of unobstructed pavement necessitated by the 55 mph constant
speed test. Argosy Avenue {s & new street, running in an E-W direction,
asphalt paved, 74 feet wide, in a proposed industrial park, with no
buildings or trees within one-quarter mile of the street center Yine,
The pavement s 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

4332 requirements.

Site B. Orange County Fafirgrounds, California
This test site was located on the parking lot of the Orange County
Fairgrounds complex. The surface of the site is asphalt. There are
no buildings ar trees within 300 feet of the test track. There are no

site deviations from the requirements of J331a.

Site C. Davtona Beach, Florida
The Daytona Beach test site was located in the parking lot of the City

Island Ball Park. The surface of the site s asphalt with many surface
cracks, visible in the photographs. The width of the asphalt surface
is 80 feet. Onc microphone was situated on a sidewalk with an B inch

' curb, the other microdhone located 20 feet off the asphalt surface on

i hard packed, flat sand. Except for these noted deviations the site

confarms to the J33%a requirements.
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Site

B, Los Alamitos Naval Air Station, California

$ite

This test site was located on the unused Horth/South runway at

Los Alamitos Naval Alr Station. The test track 1s 3000 feet long and
150 feet wide, the surface in the measurement area is asphalt, There
are no buildinos or tress within one-quarter mile of the test site.
There are no deviations in site configuration from the J331a require-
ments.

E. Los Anoeles County Fair Grounds, Pomona, California

Site

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

conforms to the requirements of J33la.

F. Houston, Texas

Site

The test site was on a private road paralleled by a public road which

was 1ightiy travelled during the testing period. The center line of the
test track was 50 feet from the edge of this roadway. One microphone,
adjacent to the roadway, was set up on a 20 ft. wide strip of grass which
bordered the roadway. The other microphone was located with 45 feet of
hard packed clay between 1t and the test track. Trees were located 20
feet behind one microphone. The test track surface was asphalt. Because
of these deviations the track is not in conformance with the requirements

of J3Na.

G. St. Patersbhurg, Florida

The test site was a secondary road adjacent to the dealer's source of
motorcxt}es. The surface of the road was smooth asphalt and was 20 feet
w1ﬁe. 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 posttion used was located 50 feet from the track centerline,
40 feet of which was grass and hard packed sand., Trees and bushes were
located 100 feet behind the microphone. This site did not conform to

the requirements of J331a.
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Site ll. Mbany, Georaia

Site

This test site was located on an aircraft taxiway at the Albany Naval
Ar Station. The taxiway surface 1s smooth concrete and is 379 fect
wide. No buildings, trees or reflective surfaces are within 500 feet.
The site conformed to the requirements of J331a with no deviations.

1. Chappel Hili, North Carnlina

This test site was on a sccondary road adjacent to the motorcycle
dealership. The road paralicled a main dual highway and was separated
from the highway by a grass strip and drainage ditch approximately 75

~ feet wide. The test track surface was asphalt. Only one micronhone

Site

was used to measure noise levels and this was located 50 feet from the
track center line 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 photoaraph,
included a utility pole, utility box and sign pole, which were ail within
15 feet of the microphone., Because o¥ these deviatfons the site did not
conform to the requirements of J33la.

J.  Suffolk, Virainia

Site

This test site was on one runway at Suffoik Airport. The test track is
also used as a drag strip and is 1n excess of one-half mile long.. The
track is 120 feet wide and the surface s concrete. GBuildings are
located 100 feat behind the microphones. The site complies with ‘the
Jadla requirements.

K. Fort Belvolr, Virainia

This test site was located at the Army Vehicle Provina Ground at Fort
Belveir, Virginia. The site deviated from J331a 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,
carth beam and small pine trees were on the side opposite the microphone
in the area specified in the J331a Recommended Practice to be clear of

all obstructions.
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Instrumentation

Two Bruel % Kjaer (BAK) model 2204 sound level meters, fitted with BiK
model 4145 microphones, were used to ohtain the reported sound level measure-
ments.  BAK UAO207 windscreens were used in all cases. A-weighted sound
pressure levels (fast response) were read directly from the meters as the
vehicle made successive pvasses. Magnetic tape recordings using Hagra [V B
tape recorders, and strip chart recordings using B&K model 2306 level
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. Al 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 model MT-03, a Rite Autotronics medel 4036,
and/or a Dynal model TAC-20 were used. A calibrated sianal generator,
oscilloscope, and inductive pickup from the motorcycle spark plug lead, were
used to verify tachoneter accuracy,

Wet and dry bulb temperatures were measured using a Bendix Psychrometer
model 566-2. Barometric pressure was read from a BAK model UZODOT Barometer,
and wind velocity from a Dwyer wind gauge.
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TABLE -1 LISTING OF NEW MOTORCYCLES TESTED -~ YEAR OF IFG, '75 AND '76

BIKE HO. /YR, DESIGHN USE
HO. OF MFG, HAKE HODEL DISPL, USAGE CATEGORY

2 2-75 Honda GL~1000 999 Street S

3 75 Bultaco Series 143 363 Trail Riding Enduro X
e o f FRODtera

4 75 Bultaco Series 143 363 Trail Riding Enduro X

Frontera

i 5 flonda CB_750F 738 Street R -

8 10-75 Honda Ch_550 544 _Street S
20 75 Harley-Davidson { FLH-1200 1207 Street S
22 3-75 Honda CB 550F 544 Street S
23 75 MY RO0O/6 898 Street S
26 3-75 Honda GL 1000 999 Street S
b 27 75 BAW RI0/6 B98 Street S
31 75 ltonda GL-1000 999 Street S
35 2-76 Yamaha Chappy 72 Street/Trail SX .
36 4.75 Yamaha Chappy 72 Street/Trail _ sX
42 1-75 Kawasaki KZ 900 903 Street S
44 75 BHW R9os 898 Street S
45 75 Honda GL-1000 999 Street S

3] 75 onda CB 550F 544 Street S
52 75 Honda CB 550F 544 Street S
58 75 BMY RA0/ 6 B 898 Street S
59 2=75 Honoa CR 750F 736 Street S
{4 5-75 Harley-Davidson | S5-175 174 Street S
101 1]1-75 Honda Cd 360T 356 Street S
102 6-75 Honda L 70 72 Streetf/Trail SX
103 B8-75 Honda MT 125 123 Street/Trail <X
104 B-75 Honda GL-1000 999 Street S
105 9-75 llonda CB 750 736 Street S
106 6-75 Honda CR 550F H44 Street S
107 4-75 Honda CB 2007 198 Street S
108 6-756 Honda CB 1255 124 Street S
09 6-75 Honda TL 250 248 Trials X
110 5-75 Honda AL 125 124 Street/Trai}l SX

ema— A WS VN AP aALs

Cont'd.
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TABLE -1 {CONT'D.}

BIKE MO./YR. DESIGN USE
NO), OF MFG, MAKE HODEL DISPL., USAGE CATEGORY
11 7-75 Honda MR 175 1¥A Trail Riding  Enduro %
112 6-75 fonda XL 100 99 Street/Trail
113 7-15 londa XL 260 248 Street/Trail SX
114 9-75 Kawasaki KH_100A 99 Street/Trail X
115 3-75 Kawasak K _100 99 Street S
117 3-75 Kawasaki v 100 99 Street/Trail SX
18 B-75 Kawasak KE 175 174 Street/Trai SX
9 3-75 Kawasaki K4 400 400 Strect S
120 - 75 Kawasaki K2 750 746 Street S
122 75 Kawasaki Y 75 73 Trail SX
123 3-75 Kawasaki H 250 249 Street S
124 75 Kawiasaki KT 250 246 Trials %
25 5-75 Suzuki TS 400A 396 Street/Trail (3
126 6-75 Suzuki GT 185 184 Strect S
27 4-75 Suzuki GT_750 738 Street S
128 10-75 Suzuk GT 500T 492 Street S
130 3-75 Suzuk TS 100 ag Street/Trail SX
131 10-75 Suzuk GT 380 37l Street S
132 9-75 Suzuk GT 550 643 Street S
134 3-75 Yamaha DT _250C 246 Street/Tral SX
135 6-75 Yamaha 0T _175C 17] Street/Trai SX
137 75 Bultaco 250 Alpina 244 Trail Riding/Trials X
138 75 Bultaco 350 Sperpa T 326 Trials X
139 9-75 By RG0/G o Street S
141 75 NT ERB 49 Strect Moped
144 8-75 Hoto Morini 31/2 KLY Street 5
45 1-75 averda 000 THREE 981 Street S
151 9-75 Moto Guzzi 000 Converter 949 Street S
152 75 Rokon fT-340 11 i3v ['vail Riding _Enduros X
153 75 Montessa 250 Endure 248 Trail Riding Enduros X
154 15 Montessa Cata 123 123 Trials F
156 75 Yamaha TY 30 72 0ff -Road X
160 1-76 Honda CR 750A 736 Street S
161 2-75 Can-Am Bombardier |250 TNT Enduro 247 Street/Trail X

TR W PAEW SRR A% ek

Cont'd.




TABLE €-1 {CONT'D}
BIKE MO, /YR, BESIGH ~USE
NO. OF MFG, MAKE MODEL DISPL. USAGE CATEGORY
162 5=75 Kawasaki KE 125 124 Street/Trail SX
63 12-75 Kawasaki ¥Z 900 LTI 903 Street S
164 12-75 Kawasak) Kb 80 79 Competitian X
165 5-75 Yama ha RD 200C 195 Street S
{3 6-75 Yamaha Chappy 72 Street/Trai sX
67 6-75 Yamaha 0T 100C 97 Street/Trai SX
168 1-76 Honda NC-50 49 Street 5
169 4-75 Honda CT-90 89 Street/Trail SX
170 4-75 Vespa Cian - 49 Street Hoped
171 7-75 Honda Ct-70 72 Street/Trajl SX
172 h-75 onda XR-75 72 Competition X
173 4-75 Yamaha DT 400C 397 Street/Trail SX
174 10-75 Yamaha X5 650C 653 Street S
175 1-76 Benellq 750 SF1 748 Street S
76 4-75 Suzuki GT 750 738 Street S
177 10-75 Motobecane Mobylette 49 Street lHoped

8 4-75 Sinfac Velosolex (4600 49 Street Moped
179 6-75 Kawasaki KZ 900 903 Street g
80 5.75 Suzuki RE 5 Rotary 497 Street 5

81 2-75 Suzuk T5-185 183 Street /Trail SX
182 12-75 Suzuk TM-75 72 Competition X

83 75 lusqvarna 360 WR X-Country 354 Racing: MX & Off-Road X

i/ 75 Husavarna 360 Automatic 354 Ractngr M{ & Off-Hoad X

87 2-76 Harley-Davidson [FLH-1200 1207 Street S
88 5-75 Harley-Davidson |S5X-175 174 Street/Tradl X
89 5-75 Harley-Davidson J55-175 173 Street 5
90 5-75 Harley-Davidson [55-250 247 Street 5
92 6-~75 Harley-Davidson ]58-125 123 Strect S
93 6-75 Harlay-Davidson [ Si-125 123 Street/Trail X
194 2-76 Harley-Davidson JFXE-1200 1207 Street S
195 =75 Harley-Davidson | XLH-T0O00 505 Street S
96 0-75 Harley-Davidson | XLH-1000 995 Street S
198 10-75 Ossa 250 Ploneer 2408 ~Irail Riding Enduros b4

Cont'd,




TABLE C.-1 (CONT'D)

RIKE MO. /YR. DESIGH USE
N OF MFG, MAKE MODEL DISPL. USAGE CATEGORY
159 75 Peugent 103 LVS V3 49 Street Moped
200 9-.75 Ossa 350 Planker 310 Trials X
203 7-75 Harley-Davidson |XLH-1000 995 Streat S
2047 7-7 Honda GL-1000 995 Street S
205A 975 Honda €6 550 544 Street S
207A 12-75 Suzuki T5-185 183 Street/Trail SX
208A 6-75 tlonda €8 3601 356 Street | §
2097 15 Hodaka 250 246 Racing: MX & (Off-Road X
211 75 Montessa 250 Tnduro 248 Trail Riding & Enduros X
213 11-75 Kawasaki KZ 400 398 Strect S
214 71-75 Kawasaki K2 900 903 Strect S
215 9-75 Honda CB 750 736 _Street ~ S
218 6-75 Yamaha DT_175€C N Street/Trail SX

T (219 11-75 tonda o 750 736 Street 5

v 502 1-76 Yamaha RO_A0(C 303 Strect g
508 1-75 Honda cB 750F 736 Street S
510 1-75 Hoto Guzzi 1000 Converter 949 Street S
514 3-75 Yamaha DT 250C 246 Street & Trai SX
516 4-75 Yamaha DT _175C 171 Street & Trai SX
532 75 Honda MR 50 49 Trall X
81 5.75 Suzuki fiM 125 123 Racing: MX & Off-Road X
646~ 75 Honda 50 49 Tratil X
651 10-75 Honda CR 550 544 Street S
R52 5-75 Honda GL 1000 999 Street S
555 10-75 Yamaha XT 500 449 Street/Trail T sX
57 B-75 L] RAG/ O RSB Street S
550 11-75 tlonda CR 550 544 Street S
861 7-75 Honda GL_1000 599 —Street
563 4-75 Honda XL 125 124 Street/Trail SX
565 1-76 Yamaha X5 650C 653 Street S
h6h 1-75 Garelli Hoped 49 Street Moped
867 4-75 Yamaha 0T 400C 397 Street/Trail SX
571 10-75 lHonda Ch 750 544 Street S
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TABLE -1 (CONT'D,)
BIKE M0. /YR, DESIGN USE
HO. OF MFG. MAKE MODEL DISPL. USAGE CATEGORY
573 75 Can-Am 125 TNT_Enduro 124 Street/Trail SX
875 4-75 Honda Ch 5007 498 Street S
587 12-75 Yamaha YZ 125C 123 Hotocross X
£90 2-7b Yamaha RO_400C 398 Street S
593 10-75 Yamaha X1_500C 499 Street/Trall SX
594 3-76 Yamaha X5 _360C 358 Street S
598 1-75 londa GL 1000 999 Street S
602 12-75 {onda Cd 3607 356 Strect S
604 10-75 Honda ch 750 736 Street S
605 5-75 llonda L8 750F /36 Street S
606 3-75 Honda CB 550F 544 Street S
607 11-75 Honda Ch_550 544 Street S
2 609 6-75 onda L 250 248 Street/Trail SX
o 610 6=75 onda CB 1255 124 Street S
&811 5-75 onda XL 1256 124 Street/Trail SX
612 6-15 Honda XL 100 g9 Street/Trail SX
613 9-75 Honda XL 70K2 12 Street/Trail SX
628 4-75 Honda €8 5007 498 Street S
629 75 Bultaca 250 Frontera 244 Trail Riding Enduros X
630 75 Bultaco 250 Pursang 247 Racing: MX & Off-Road X
631 1-76 Bultaco 350 Matador MKD 348 Street/Trail sX
632 75 Hontessa 250 Enduro 218 Trail Riding & Enduros X
633 75 Montessa Cota 247 247 Trials X
634 75 Mantessa Cota 348 310 Trials X
635 15 Carabela 125 Marquesa MX 119 Racing: MX & Off-Road X
636 75 Carabela 250 Centauro Enduro { 246 Trail Riding Enduros SX
637 10-75 Yamaha XT_500C 499 Street/Trail SX
638 12-75 Indian MT 175 171 Trail X
909 15 Honda All Terrain Cycle 85 All Terrain X
m, Mﬁ‘:':ﬁd"ﬁﬁﬁlﬁ‘”;?ﬁ? (s
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TABLE €-2 LISTIKG OF '74 ¥YR. OF HFG. MOTORCYCLES TESTED (STOCK CONFIGURATION)
BIKE ! MO./YR. ' i USE
NO. | OF MFG. | MAKE ! HODEL DISPL, DESIAI USAGE CATEGORY
6 74 || Yamaha XS _6h0pB 653 Street S
12 B8-74 1 Kawasaki 900 Z-1 9G3 Street 3
3 L 1¢-74 | _liarley-Davidson_ | FXE-12G0 1207 Streel S
25 ! 74 BHW ROD/6 298 Street 5
ZB ! 4-74 Yamaha RD-250 247 Strect S
33 74 Kawasakj 900 Z-1 403 Streect S
71 Suzuki GT_ 450 h13 Streot 5
41 2-74 Suzuki TS-185 183 Street and Trail SX
43a 74 Bl RG0S £98 Street S
63 74 Ducati Nt 7505 749 Streat 5
64 7-74 Can-Am 250 THT 207 Street and irall SX
10-74 i Fawpsaki 900 7-3 903 Straot 5
2-74 1 Kawasaki KZ 4000 358 Street 3
7 74 1 R60/6 499 Street g
121 i b-74 | _Fawasak] 900 _7-1 303 Streot <
1440 Po11-74 i_lorton £50 Commando 828 Strect g
142 a-74 Laverda 750 SF 744 Street S
146 8-74 Cap-/m 250 HX-1 246 Facing: X & OIT-Road C
i 4-74 Moto Guzzi 850-T Intercepter B4 Street S
LS 11-74 Hodaka Road Toad 9 Street and Trail SX
b7 74 Kraidler P23 18 Streset TMaped
58 11-74 b A0S HY8 Street S
9 9-74 Harley-Davidson | S¥ 250 242 Street and Trail S¥
97 11-74 llarley-Davidson | SX 250 242 Street and Trail 5X
201 10-74 0ssa Desert Phantom 250 246 Trail Riding "Endures b
212 5-74 Yama ha 1D-350 347 Street <.
501 12-74 Yama hi %S 6508 [f1%] Street S
503 10-7 Yamala fth-350 347 Street 5
504 7-74 Yamaha 10~ 240 247 Street S
504 5-74 Yamaha nD-2008 194 Strent S
506 0-74 Yamaha LD-1250 124 Street g
507 2-74 Kawasaki KZ 4005 308 Strect 3
L19 4-74 aviasaki KZ 4000 398 Street by




TABLE C-2(CONT'D)

T

! BIKE HO./YR. USE
Na. OF NFG. MAKE HNDEL nlseL. DESIGI USAGE CATEBORY
521 6-74 ! Honda CB 450 444 Street 5
528 4-74 IE CL 450 444 Streeot and Trail SX
h3u 6-74 lionda XL 124 122 Screet and Trail SX

L_533 _14 ltnnda 7 _50A 49 Trail (mini} X
534 74 linnda 2 500 49 Trail {mini} X
535 74 londa Z 50A 49 Trall {mini) X
536 74 Honda 2 50A 49 Trail {mini) X
537 t-74 londa CR 3607 356 Street 5
545 8-74 fonda _. CB 1258 122 Street S
547 10-74 Suzuki RV 90 86 AM1-terrain S5X
548 7-14 Honda XL 17% 173 Street and Tratl SX
) 9-71 Suzuki TS 4008 396 Street and Tratll SX

a 558 B-74 Yamaha RS-T008 97 Street S
& 840 7-74 Honda CB 3667 356 Street 5

562 10-74 lionda o 2007 198 Street S
564 6-7 Yanmaha DT-250 245 Strect, and Trail SX
570 4-74 Honda CB 1258 122 Street 5
Li7 74 Yamaha DT-1750 171 Street and Trai) SX
583 74 Yamaha Mx 125 123 Pacing: W and Off-foad X
589 7-74 Yamaha TX 750 743 Streef S
599 8-7 Hfonda €8 5007 498 Strect 5
60} 9-74 ftonda CB 400F 408 Street S
6§03 _1-14 Honda CB 3607 350 Street S
608 7-74 Honda XL 350 318 Street and Trajl - 5X
614 8-74 Honda "CL 360 356 Street and Trail SX

1623 _6-74 Honda CB 350F 347 Street 5

{626 12-74 llonda CR_400F 408 Street S
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TABLE &-3

LETTER
CODE

MOTORCYCLE MANUFACTURERS IDENTIFICATION CODE

MANUFACTURERS
NAME

HUSQVARNA
VT

CAN-AM

KTM PENTON
ROKON
HARLEY-DAYIDSON
HOTO SUZZI
BENELLI

INDIAN

0SSA
CARABELA
LAVERDA

SINFAC VELOSOLEX
HODAKA

MOTO MORINI

BMH

KAWASAKI
PEUGEQT

DUCATI

MONTESSA

SUZUKI

HOMDA

NORTON

BULTACO
KREIDLER
PIAGGIO VESPA
GARELL!
MOTO-BECANE

Y AMAHA

TRIUMPH
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TABLE €-4  SOUND LEVELS, MEW MOTORCYCLES, YEAR OF MFG. '75 AND '7G

UsE* | brseL| Ena. UL R N 57 TEST BIKE
CATEGORY |'CC TYPE 10331a | F76 | "60 | F50 | 25 MPH | 55 MPH | SITE | MFG'R | NO.
s 1207 45| 82 | 86 | BO{ 94] 73 76 D F_l1sa
S 1207 45| g1 | ga 90 77 D F__|187
S 1207 4°S | Ab € F 20
5 999 A4S |76 |81 87168 il i V| 204A
S 999 i S} m 88 c v 2
5 999 S| 76 {19 88 F V| 5es
S 995 4 S{ 77 | 8 i) J V| 561
S 999 4S| 76 | 83 A8 I I
3 599 4 S| 76 |84 88]__70 74 B V__ | 104
S 999 4 S| &0 88 C V 45
5 959 _[_ 4 S| 786 B9 C v 3
S 999 48|77 a8 C V 26
5 995_ | _ a4 s|__e7_ |88 [ _. 95 1 F_ | 203
S 895 |""a s|ma | aa | BI|TT99 | 74 il i F 96
3 995 4 S| 84 | &7 17 D F 95
S, 98] 4 S| g2 |"ua 95 0 [ 1145
5 949 4 s|_e0 | 83 89 G 6 1510
5 945 |_4°S|ea | ea £5 i? ) 6| 151
S |-903_| "4 582 | a7 9872 76 0 0| 214
& _j.903_ | _4.5] 8o | a7 96, 74 b] g _j179__
S 903 45 Bl | a9 | BZ{ a7 74 0 0__ | 1e3
S 903_|_4 S| a8 55 T Q 7
S 898 45| B3 | &4 50 J P | 557
S £98 4S[ 82 { 82 B &7 73 D Pl 733
S a¢8 45| 8 a7 C | P _|_58
S 898 451 8 88 € P 44
5 598 5 S| 8 82 C P 27
S 898 45 ¢ 87 C P 23
s 748 4'S|. 82 | 86 52 72 ) H__[ 175
S 746 45( 8 83 90 B |_n_|Je0
: S 736 4S8l | 83 9 i V|19
: s 736 AS( 77 aB C V 59
; S 738 25| 63 [ 84 [ 82| 93 74 D U176
i S 738 7S a4 97 D U127
! 5 136 4 S| 76 | 78 87 F V__| 605
: S 736 45 79_|_&2 g5 F V| 604
; 3 136 4s| 76 |77 a5 G V| 508
' S 736 4 S| 61 | &4 93|68 74 b V__|215
s 736 A S| _Ji {79 8g 73 0 v 60
5 136 4s| B2 |85 94 B V105
S 736 4877 56 C v 7
5 653 45|83 | 87 02 J AL} 565
5 653 4Si— a2 | B6 } AL |89 74 D AC_ (174

*CATEGORY CODE: S = STREET, X = OFF-ROAD, SX = COMBINATION STREET/OFF-RRAD

{Cont'd.)
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TAGLE €-4 (Cont'd)

USE DISPL] ENG. 53“”0 LEVEL - dBA TEST BIKE
CATEGORY e | TYPE |9331a] F76 | Rao | F50 |35 MPH | 55 MPH | SITE |MFG'R | HO,
5 a4 [ 4s | 82 | 8 84 5 | v [106
— T N 31 v 57
S T A R A T 30 I N FE

3 S a5 | 82 | 83 32 v [g07

S 541 | 45 | I8 1 7% 71 F vV [606

s T O T S 89 S A
3 I R ) 83 O T T
s I R S 84 Cl v [ h

3 T4 | 4 |80 81 C v |22

S YR R D 33 ] 8

3 TR N 3 TV |55

3 55 |28 831 83 53 R S

3 d90 | 4 s | B2 7a & £l Ac 637

<X — 395 | 45 o | B a0 Fo A (593

3 469 | A5 |85 | 83 29 I

< e a5 7i 79 86 C1TV 1575

3 i O T T i PV |58

3 197 |Rotary| 82 1 63 T ET [ 46 i o[ T [180

3 i5. | 25 | B2 &4 35 DU z8
§ T R T 89 E T 9

5 98 | A4S |75 79 75 75 oI N K

S LTI I A B 53 FTAC_ |50

g S8 T 7 s 883 a0 A A

X S N TR T a1 S O T

£X T N X 43 73 SN RV

5X 396 1 25 | B8 Al DU [

3 I I N 0 N T

3 Y§ 4 s | 791 &0 50 N

< 35 a s |76 80 29171 76 N A T

5 e |4 s 7679 83 PV ez
S 356 | 4s |77 &l 85 N U L

X SR T2 S 889 a7 A N 5

S 3[4 s | Ba | B o3 N S LT

3 T I N Y BE 91 N I )

X T A I 3 o N A

31 T I N B3 70 T

3] LY B T ) 103 51T el

SX T W YA L - 167 O R

| ST Y 1 N3-S ) S 0 o L

NS N N 2 O30 Ot S oo o IO W
Ty T R I e 95 St it - o =
s TV I YN O YO 5 p={F | 140
g g | A ST I 8 5 TV [0

(Cont'd)
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TAGLE C-4 (CONT'D.)

Turry wwau

UsE pIseL. | Ena. S0UND LEVEL - dBA test] lelke
CATEGORY ec | Treetoaatal £76 [F77 | Fso 35 wen | 55 meu | s1TE | MeaeR [nD,
5 ve5 | 2s[ 81 | o3 91 79 o | ac |165
3 e 2 s | 79|76 3 D10 %6
3 RN N T X F 0207
3 N I Y 3 T 7 75 I T T
5 T4 1 2 5| 81 & 36 58 i3 0 F 1189
3 F 2 A - T 80 77 51T F {188
3 74 2 s| 8l [ 79 5 5 118
3 17 [ 251 0 U6 S A
3 (A I I Y 57 L
<X 17 S8 T a7 5 A 135
S T 2 s |82 80 52 € 1T Ac 1516
SX T (N S 1 74 TV 158
3 oA |4 S| 3|80 T B v 10
ox 128 s e e ) F v 16l
S D2 R T S o N I E
S 2a |25 78 77 3G 75 O
g 2 TS TR T &5 v (108
3 (2 I T A9 G R A
5 123 | 251801 78 83 | &8 73 07 119
X 123 | 2 sl e | 77 30 73 81 I A )
X 123 2] 81 80 1 Bil 90| 79 84 BV 0
: T N VR 51 LR
X T I T 55 3 A ERRLY:
<X 30| ~aTs | 8e 33 ERENEF
X %9 | 251 731 77 ) N O WA
<X T I T 30 N O AV
S T A A A 3 5B 1130
3 57 T 2SI 77180185 b 1 AC 67
Sk g9 [ asl 76 73 1711 82 D1~V 1169
SX O RN T 79 | 53 I I 7
] 72 a5l 76 93 1781 79 v N
3 FF I N Y 3 a4 5V e
3 75 |45 | 80| 80 i TV 613
5% 72 M 0 O O T I W D[ AC (166
Sk R o O
53 7 A 1) o N
3 N il P I
N S DO B T ol 1
S N DT Do 3 A N S
X To3saT| s g b AT TEA
X BT A T < 51 DA [ 183
£ 336 25 an 89 99 88 D E 52
X P T A W T - 2 R R

Cont'd.
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TABLE €-4 (CONT'D,)

SounD LEVEL - dBA

USE DISPL. | ENG. TEST BIKE
CATEGORY ¢ | TYPE (Jd3nalFre FF77 | P50 |35 My |55 MPi | SITE |MFG/R | NO.
X 30 | 25| 86 | 84 88|, E 1T |634
X 30| 2|91 | 89 98 | &0 Dt _J_[2c0
X 240 | 4 S| 64 | 78 88 B [ v_J109
X 288 |2 | 91 | 90 104 E | T_l632
X 788 | 25| 84 | 84 93 D [T 21
X 788 | 2 S| 50 | 89 B9 0 | T |53
X 247 | 2s| _p4 | 82 G E T 1633
X 247 2 5| 101 {10} 116 £ | x_ 1630
X 246 | 25| 92 | 89 98 D | 1 |209A
X 246 | 25| 93 | 91 89 | 82 85 T 98
X 286 251 89 [ o8 89 80 |1ea
X 244 2 S| 90 1 86 50 D_|_x 137
X 17 ZS{ g0 | 8 ] L | 5638
X 17 28] _B7 |83 94 B | V|11
X 123 2l 95 | w2 55 F_|_AC | 587
X 123_|_2S{ 100 | 97 104 | U |54l
X 123 2 S| 77 |77 85 0 |1 1154
X 119 25|55 £ | K | 635
X B | 25 73 §_]_v__1009
X 79 | 25| 79 1.8 | 8 | & 01 0 164
X 72 as| _®l | 78 | 82 | 84 D v 1z
X 72 2 5|75 | 74| 78 | 94 0~ U_[182
X 72 S| 76 |75 | 77 | 85 D[ AC_| 156
X 5|78 59 T v |56
X 49 | 28 74 W[ v_[532
“HOPED 45 [ 25 66 AR | 566
MOPED a5 | 2.3 60 VI T I E)
HOPED a9 [ 7.8 67 AR 177
NPED 29 | 25 69 Dz 1170
OPED 49 | 25 74 0B 14
HOPED 25 | 725 &9 I R T

Cc-12
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Year of Mfg.

Model
Street

GL-1000
GL-1000
GL-1000
GL-1000
Gi.-1000
GL-1D00
GL-1000
GL-1000
GL-1000
CB-750F
CB-750F
CB-750F
CB-750F
CB-750
CB-750
B-750
750A
CB-550
CB-550
CB-350
CB-550
CB-550
CB-550
CB-550F
CB-550F
CB-350F
CB-s50F
CB-550F
CB-500T
CB-500T
Cl-360T
CJ.360T
CB-360T
CB-200T
CB-125
CB-125

Combination
XL-250
XL-250

XL123
XL:125

* CB-~750

Table C-5

Sound Levels - New Motorcycles,

'75 and '76

(By Manufacturer )
For off-road metorcycles (mx) means

motocress dand (t} means trials motorcycles

‘T
=1
=

HOMNDA

F-50

83
83
94
84

91
-C-14-

35mph

68

70

33mph

71

™
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Takle C-5
HonpA- (Cont.)

Miadel JL.33la F-16 E.30 35mph $5mph Site
XL-125 51 81 90 F
MT-125 83 80 90 79 34 B
XL-100 84 79 83 B
XL-100 85 93 F
CT-90 76 73 a2 D
CT.70 76 13 79 D
XL-70 82 T 84 B
w170 S0 80 a F
Off-Road
TL-250 (t) 84 78 88 B
MR-L75 87 83 o4 B
XT3 81 78 &4 D
YAMAHA
Street
x5-650C 83 87 92 J
X8650C 82 86 39 It} D
RD<100C 81 80 93 F
RD-100C 83 83 S0 G
X5360C 79 80 90 F
RD-200C 81 83 91 79 D
Combination
XT-500C 82 78 89 E
XT-500C 8l 81 90 F
XT-500C &5 83 89 J
DT-400C 81 78 g1 J
BT-400 C 83 g0 a3 79 D
DT-250C 81 I 80 G
DT-250C 82 80 89 D
DT-175C 83 8l 92 D
DT-175C 82 80 92 D
DT-175C B2 80 92 G
DT-100C 77 77 85 D
Chappy 72 70 74 c
Chappy 69 c
Chappy 74
Off-Road
vz.125¢ (mx) o3 92 95 F
Tys0 (t} 76 75 85 )

-C-15-
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Model
Sireet

GT-750
GT-750
GT-350
RE-3

GT.500
GT-380
GT-185

Combynation
TS-400
TS-185
TS-185
TS-100

Off-Road

RM-I25 (mx)

TMT5

Street

RZ-900
_ KZ.900
K2.900 LTD

KZ.750
RH-400
K2Z.400
KH-250
KH-100

Combination

RE-175
KE.125
KM-100A
KV.75
Kv=-100
Orf-Road

KT2s50 (1)
KD-50

83

83
82
82
84
79

81

g2
76

100
75

&2
80

81
&4
79
&2
82

97
™

87
89
83
9

82
82

79
71
81

g8
78

Table C-5
SUZUKI

P50

94
92
93
96
43
90

g1

92
83

104
94

KAWASAKI

96
a7

90
89

89
86

-C-16-

35mph

70

55mph

74

78

76

75

Site
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PO ST SRy TH] W T 0 TE MY

Made] kgzw
Street
FXE (Cali) 82
FLH (Calif} &4
FLH 85§
XILCH (Culif} 87
XLCH (Calif) 84
XLCH (Calif) 84
88350 8!
85175 83
85125 80
$5-175 81
Combination
SX-175 84
SXT-125 83
Street
Laverda 1000 Three 92
MotoGuzzi

1000 Converter 80

1000 Converier 84
BMW R90/6 83
BMW R90/6 82
BMW R30/6 81
BMWRI0S 82
BMW R90/6 81
BMW R90/6 81
Benelli 750 Sei 82
MotoMorini 3% 84
Combination
Bulraco 350 Mata-

dor 89
Can-Am 250 TNT 9l
Carabella 250 Cen-

tauro Endure 97
Can-Am 125 TNT

Enduro 88

Table C -~ 3

HARLEY-DAVIDSON

F-76 F.50 35mpht 55mph
86 94 73 76
84 90 77
88 59
88 99 74 77
87 77
79 88 77
81 Bé 68 75
78 83 68 79
86
80 89 7
71 89 73 81

OTHER MANUFACTURERS

94 935
83 89
88 86 72
84 90
82 89 67 73
87
88
82
87
86 2 72
86 92
89 87
91 103
95 102
85
-Cc-17-
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Table C-5

OTHER MANUFACTURERS

Company Modei 133t F.76 .30 35mph S5mph Site
Off-Road
Montesa Cota 348 () 86 84 88 E
150 Enduro 91 90 104 E
250 Enduro 84 84 a3 D
150 Enduro 90 89 89 D
Cota 247 (t] 84 82 91 E
Cota 123 (£} 77 77 85 D
Bultaco 370 Fronters 94 C
370 Frontera 95 C
350 Sherpa T(t} 79 80 84 B
250 Pursang(mx}l01 101 116 L
250 Alpina g0 86 o0 D
250Frontera 89 89 95 L
Husquarna 360 Automatic a2 D
360 WR Crass
Country 88 83 91 D
0SSA 350 Plonker (£} 91 80 98 80 D
250 Pioneer a3 9 89 82 85 b
Rokon RT-34011 90 8% 99 B8 D
Hodaka 250 92 89 98 D
Indian MT-173 90 86 9l E
Curabela 125 Marquesa
AMX 95 E
Mopeds
Madel F.77 Sile
Garelli 66 J
Velosslex 4600 60 D
MotoBecane Mobylette 67 D
Vespa Ciao 69 D
NVT 74 D
Peugeot 103 LVS v3 69 D
Honda NC-50 " D
Other small motorcycles
Honda MR-50 74 1
Honda MR=50 69 I
Honda All Terrain Cycle 73 ]

S
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TACLE C-6

SOUND LEVELS,
'69-'74 (YEAR OF MFG.) 1N-SERVICE MOTORCYCLES IH STOCK CONFIGURATION

SOONDLEVELD - diA

USE* DISPLY  ENG. TEST BIKE
CATEGORY cC TYPE | J331af| F76 | F77 {F50 |35 MPH 155 MPH | SITE | MFG'R ] HO.
S 207 4 s 83 105 72 A A78
S 1207 45 A4 103 72 79 A A86
5 207 43 85 04 72 79 A A98
S 207 45 91 05 77 82 A A99
] 207 45 89 105 79 84 A A100
S 1207 48 B85 98 72 76 A A59
S 207 4 5 87 74 76 A Al4
S 207 43 89 75 79 A A75
S 207 45 87 03 72 A A77
S 207 48 B6 0o 72 77 A A20
5 207 4 S| 102 c 16
5 207 43 37 104 C 30
5 1207 4.5 92 : C 55
5 995 4.5 a4 98 71 76 A A76
5 995 4.5 84 )] 73 /8 A Al24
5 985 45 84 99 74 17 A Al
S 999 45 74 88 61 66 A Al82
S 903 45 82 926 12 75 A Al
S 903 45 81 87 70 73 A A24
S 903 4.5 84 57 12 16 A Ab9
S 903 145 84 95 7] 75 A Al53
S 903 45 BS 94 C €8
S 903 A5 B6 95 c 33
N 903 45 83 95 C 2
s 903 45 8% 97 B 2}
5 898 45 L] 94 C 43a
) EER] 5 80 90 C 25
) 843 45 82 85 86 69 0 158
S 844 45 81 96 68 13 A M3
) 844 45 83 B3 90 D 147
5 828 45 75 49 73 75 A AS0
2 828 < a2 92 67 15 A MY
S 828 45 81 B4 91 D 140
5 748 45 80 7 78 8 A Ad3
S 736 43 80 93 102 80 D 159
S 749 45 82 94 72 17 A Al192
S 749 5 91 _| 100 C 63
S 748 45 B0 91 68 72 A Al138
S 748 451 80 89 [ Al A Al06
5 748 45 13 87 62 69 A Al07

*CATEGORY CODE:

Cc-19

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

Cont'd,



TABLE c-6 {CONT'D.)

USE DISPL.| ENG. SQUND LEVEL - dBA test| - |eixe

CATEGORY ce | TYpe [T331alF76 TF77 | F50 |35 mPn |55 mpR | SITE | MF6'R | NO.
s 748 ] 45 | 85 a1 | 72 77 A 82
S 7a8 1 25 1 83 EM IR 76 A B
3 2 A Y 95 [ 74 79 [ A3
S 7451 45 [ 76 286 §6 A A97
3 S & S | 74 B8 6 66 A A01
3 7a5 | 4 s | 75 87 | &2 59 A AID3
3 745 | 45 1 76 87 1 & 72 A AT62
5 s 3 s 77 87 |6 70 A 7163
S Fah| 65 | 76 [ 79 B89 G 515
5 745 4 s | 83 G C 10
3 7251 4 s | 77 30 T 7
3 Fas T A s | 89 [ @ % B 142
3 7837 4 5 | as A 7 A 78]
S vZ N S-S P 3 F 589
3 7387 s 163 L 73 R 119
S 738 2 5 | 85 %72 75 A AILS
3 R 3 1 72 73 3 732
S 5% 45 8 [ 50 38 F 625
3 T T 2% [ 6 [ 90 %9 T 549
S 7361 45 | o a1 c 1
S 736 T 45 | 96 05 c &7
S 736 <179 53 | 5 75 A A7
S 736 ST 78 2 6] 73 A 739
3 7% A 77 4| 68 i A A4
< v I Y 5369 T3 A A133
5 736 4 s [ 79 94 |6t il A A28
S 654 4 5 B85 100 72 80 A A7)
G I 100 |74 79 A ALI7
S 653 a5 | &7 g5 c 3
3 53| 45| 87 95 |74 77 A ATES
g 651 45 [ 92 Y A 7 A 460
S 653 45| 85 B 7 A A26
5 653 4 s | 8a | o7 33 G 50]
3 5404 S |86 55 7 72 A A172]
S 783 T 97 70 78 X 104
3 g1 A S | &4 00 | &7 2 A i1
g £09 4 8 81 g7 C e
2 a2 s 8 25T E T R 33
5 tad | 45 | 80 93 |64 T A 3
3 taa [ 4 S| 80 91 | 69 73 A A6
S 520 4 5] 81 52 T 6 75 A 4108
5 544 | 45| 80 93 | 63 74 A 7157
3 2. I S VA ) 29 i ¥

C-20

Cont'd.
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E TABLE -6 (CONT'D)

USE pIseL. | ene. SOUND LEVEL - dBA rest | BIKE
CATEGORY CC_ ) TYPE |J33%a | F76 | F77 | F50 35 mew |55 mew Is1e | mrg'n | no.
s 544 | 45| 81 | a5 90 G 505
g §44 [ 25| 8 5167 71 R 333
5 S3 {2552 98 C 37
S 503 | 251 a7 | 88 101 F 591
S 438 25 [1¥] 96 74 75 A ABZ
5 498 [ 451 78 9 |68 72 A Aad
S 498 4 S 78 79 86 F 500
5 498 S EG 92 71 77 A A73
S 498 45 83 : 56 71 76 A A107
S 498 45 B0 G3 &7 73 A Al32
S 498 4 S [1]4] 04 65 70 A Aldb
5 49p 4 5 70 20 A Aldd
S 408 48 79 g1 67 71 A Al4]
S 298 | 25 80 93 T 56 70 A A140
3 198 | 4 S| B¢ | 84 30 i 554
S 498 4 S 82 82 g9 J 556
S 498 45 80 81 89 G 513
S 498 4 5 83 85 96 F 580
S 258 |4 s | 76 1 80 91 F 582
3 498 1 4 < | 80 [ &2 a0 F 595
< 498 | 7z S| 88 T E 78 A A3 ]
g 498 2SS 86 100 Al 81 A A108
S 498 25 84 94 76 78 A AlG1
S 458 25 90 98 76 /7 A AlO%
498 Z 5 34 03 72 77 A Al36
S 192 T 251 78 561 74 74 A A
S 492 2.5 88 g5 C 49
S 489 2 S 83 98 70 73 A Al9
s 444 | 4 s | 66 98 |74 76 A A153
3 Y Y I A 30 G 5Ty
5 384 1 45 91 89 ) R 521
S 444 45 B5 38 100 F 618
Ny 444 45 04 83 [:f¢] H 528
S 444 4 S i3 04 92 F 621
3 424 [ 4 5| B4 92 171 7 A AT5E
g 444 4 S fe]0] 8Y 67 71 A Al2?
S 444 45 B 90 69 73 A £G4
S 444 4 5 3 R9 ] 73 A Ab1
) 408 4 S 74 75 ) F b2o
S 108 4 S 76 76 R5 F 601
S g8 1 25| 04 | 86 92 G 519
Cont'd,

c-21
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TABLE c-6 {CONT'D)

USE DISPL. | EXIG. SOUND LEVEL - cBA TEST BIKE

CATEGORY cc | Tver [J331a [ F76 | F77) F50 | 360PH | 55 PR | SITE | MFG'R| .
s 198 | 45| 86 | 84 90 G 507
S 8 [ 45| 87 36 c 73
5 398 45 B7 88 71 78 A A5l
5 398 45 g7 g9 70 75 A AS3
5 ¥E 1T A 82 52170 7 R A
3 397 T 751 83 3876 7 A Al
3 37T 1 251 90 36 T 71 7: A Al4D
3 YA B 57 T ¢6 7 A 732
3 7 A I ) 2067 72 A 758
5 71 Z 5 82 42 68 71 A AB3
S 356 [ 451 92 197 100 f 536
g 156 | 45| 82 | &l o8 537
S 156 48 82 K] 89 553
3 %6 | 4S] 83 ] &3 59 ; 560
S 356 | 451 B0 | 80 53 ; E03
<X 356 T 4 51 79 1 81 51 3 514
3 556 | 451 60 [ 80 83 ; 627
S 356 4 % 76 B8 71 71 A AB7
3 356 (45| 80 5 &7 72 A AE?
S 356 45 81 91 67 70 A Al187
5 366 4 5 79 RBY ] 70 A AlB4
S 351 2 S 04 97 80 B7 A A27
S 347 25 g7 B85 0 212
[ 347 45 77 78 g1 F 623
5 347 45 74 g1 C 75
S 347 ST 76 87 | 6% 70 A A16B |
3 347 1 28 82 [ 80 52 G 503
S Y N ] 7 A 722
S 347 25 85 a4 74 74 A A48
S 347 25 86 Bb FF 75 A A7l
5 7 S B4 a8 74 716 A Ab2
5 347 25 B3 95 75 78 [ Al27
5 347 25 a8 L] 713 79 A Al7Y
5 346 25 a7 94 78 B1 A A169
g 36 [ 25 67 87 73 76 A ATI0
S 346 25 83 B8 73 77 A 452
S 326 45 85 96 72 78 A A129
3 2 T AsT 82 |5 35 F 575
S 325 [ AS | 85 185 54 T £39
3 P I T Y 3 X 75
5 325 4 5 81 32 91 F 624
S 125 45 76 91 68 72 A Alb

Cont'd.
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TABLE c-6 (CONT'D.)

USE DISPL. |ENG. SOUND LEVEL - dBA TEST BIKE

CATEGORY cC__|TYPE [J331a [ F7€ |F77 | F50 |35 WPH | 55 Mpn } SITE |MFG'R| NO.
S 325 | as | g0 93 | 68 72 A A23
5 325 1 4 5 [ 83 54 171 75 A A%5
S 395 [ 45 | 50 97 | 69 73 A 203
S 325 45 1 80 52 1 &9 73 A 493
5 P O T 96 74 79 A AgD
g 325 ] 4 S 1 79 CI ) 75 5 A109
5 325 | 45 | 85 92 |71 75 A AT59
S 325 [ 45 | 77 50 |67 70 A A147
S 325 {45 8 93 [ 67 77 A A145
S 325 145 | Bl 97 |59 74 A Al3g
5 5 1245 1 8l T E 78 A Al66
S 305 [ &5 | 85 00 |76 78 A A6
5 240 | 25 | 82 52170 76 A A
3 217 1 25 8 15 3y G 508
S 207 125 1 ma 37 T 58
S 247 1 251 81 931 75 77 A b
5 37 | 251 gl 9o 76 76 R 7160
S 5i7 2 5 [ 8 B 7 75 A 775
S 247 [ 2 5 | B3 50175 78 A AS4
S 206 | 2 & [ B4 88 170 75 A ALG
3 98 | 45 ] 30 5071 75 A 21
S 9 | 451 78 [ 79 5B F 600
5 3 T as 1 77 178 74 3 567
3 98 | 4.8 1 76 1 76 85 G 513
S 58 1 4 s | 80 37 70 7% i A136
S 95 1 2°s | En 80 |7 73 A AZG
5 55 1 2 s 70 | &b 87 G 505
3 9 T as (70 C 57
S 190 25 [ 8 1 84 57 3 563
3 34| 2 S| 83 89 70 76 A A4
S T84 251 77 86 | 68 VR R A3
S 180 [ 2S5 [ 8l 9574 77 A Alod
S 1741 4.5 |76 86 1 67 73 A Ald3
S 174 4 5 76 87 b6 73 A A130
3 70 [ a5 76 06 B 72 A Al38
5 174 1T 4% [ 03 861 72 74 R AT1?
S 76 | 45 | 83 %1 79 A R8T
S 71 25 05 98 C 24
S T 5.5 | a2 & | @0 80 R A170
S 74 [ 25 ] 83 o a0 i) A A2
5 78 1 2185 T L A 137
S 78T 25T 86 57 [ 76 Al R FANK
< 7412517 Ao 74 78 R AED
3 74 1 25| &3 89 | 79 i3 A 766

Cont'd.
Q-23




TABLE -6 (CONT'D,)

" H

USE DISPL. | ENG. SOUND LEVEL - dBA TEST BIKE

CATEGORY cc_ | vype [J337a [F76 |F77 | F50 135 tom | 55 tPH |SITE [MFG'R] NO.
5 176 | 25| s go | 75 78 A Al8
S TR 125 [ o B 77 79 A A47
3 N T 03 B 506
3 Y24 25 80 50174 75 A A8
3 PRI N ) 8577 76 A A3
S 122 4 S 76 89 70 77 A A4
3 122 &5 ] 8 87 |72 79 A A180
g Vi N < 90 J 570
S 22 45 80 Fii] a8 ] 545
g 122 45 21 77 1] T . 544
3 oo 1A s T 39 17 38 i 520
3 5 1 4% | 5 Y £
g 95 |45 | 8 % A A4
5 50 4 5 1 B2 N 7 8 A A150
5 59 1451 79 0076 79 A A185
5 99 45 83 /9 76 81 i) A183
S 95T 25 | 80 88 A Alb
< N A ) 71 78 A Ag
s 07 [ 2s TN 87 g 558
3 T S BT 74 79 A ATD
3 8 |25 |78 73 75 A A7
g 73 1 25 1 8 |8 5% G 517
3 T3 1251 9 168 i2 F 55
8 F I N E 93 |59 7 AT35
g 1575 57 i 157
<X 96 [ 25 [ 84 |83 100 ] 550
SX 396 125 [ 20 93 {71 73 A n47
SX 39 125 1 80 M INE 75 A A3b
3 T I I I T8 i §12
<X B 128 [ 85 100 175 ] A A178
3 38y | 25| 8z 3176 B0 A A36
SX Y I I E I 3¢ F 507
X ME 4S5 B 73 75 A A155
3 35 145 179 S0 |73 74 A A123
SX Y [ 45 [ 82 LG i F 608
3 335 145 1 92 190 97 i 538
3 35 (4 S [ 85 (64 3] F 516
& e a4 s | R Gy |77 75 K A0
X 240 45 120 o8 |74 76 A 4193
5 i3 [ 4§ | 73 88 | 71 78 A A
3 28 14 s | 0 59 [ 69 74 A AG0
SX 248 (4 S | 80 38173 75 A ABE

Cont'd,
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TABLE C-6 (CONT'D)

oy -
USE pIsSPL. | ENG. S0UKD LEVEL - dPA test ! BIKE
CATEGORY cc | TveE [J331a [F76 [F77 ] £50 135 0PNl | 55 FPR | SITE | MFG'R] RO,
sX 218 | 45| mO a9 | 71 75 A A102
3 248 | 4 S Bl 50 [ 73 76 A AT56
5X St | 4 ST o0 [ @ i g 530
SK S8 251 w2 | 8 50 G 518
X 248 T2 5T 85 | 85 52 1 )
ToX 247 |25 50 T i
ox 246 | 25| 83 S5 170 75 i ATE1
—oX LT A T T 57 F 581
<X 216 1 75| fb 39 A 226
<X 286 25| 70 0 173 7 X A57
<X 246 | 2 51 79 881 70 76 A 737
SX 245 25 a5 83 94 J FeR
SX 212 | 251 a7 | 8 SE Bl D 107
o 245 [ 275 91 190 35 53 D K
SX 83 1 75| 52 118 c T
5% 183 25 o0 93 73 76 A A4l
5 B3 25T 8a S 7 79 A A55
X 83 | 251 83 T g A o
S 831 751 86 ER T R i A7
34 183 | 25| o4 A AT43
$X 183 2S5 a5 A NE 50 A AEE
Sk 74 |4 s 8 35 A AB3
oX 78 a5 B 1Tz 50 7 ¥
3 3 s 5 7o 79 A A117
Si 7 25 1] 9 21 84 A Al25
SX AN N T 3 F 577
SX 73] 25| 83 RN E ¥} n 7G5
i 53 T 251 &l 36170 78 A 755
T 53 2 e B N80 i 3 107
<X 23] 25| 88 R GE 87 A A175
oX 23 3 s[ 8l 5 78 50 A ATES
5 ST 25l &2 R B A A157
X 23 251 & I MY 87 A ATEE
o 23 | 25| 83 10 ' 3 £7g
X P N T i3 N 530
X 122 1 45 [ 100 o8 c 15
SX FEN A L 58173 73 3 AEE
SX 58 1 35| 79 CERIE 75 R A5
3 30 TS [ 6l Cr AL 79 A ATIE

b PR e = SR o e T s

Cc-25
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TABLE ¢-6  (CONT'D)

USE bIsPL. | ENG, S0UND LEVEL - dBA TEST BIKE

CATEGORY cc | TYPE | J331a [F76 | F77 | F50 135 MPH 155 LPIT| SITE | HFG'R | NO.
<X a9 | as| a3 88 | 74 50 A 18]
X T I T T D 155
33 07 T 2S5 8 & 55 F 584
SX 37 [ 2 s 8 T a7 107 7 586
<X 57 1 25 19 9T 74 &0 R A190
X 97T 2 s 78 72 T 7% 57 R Al76
3 97 1 2s] A 5 7 77 A A154
3 AR EE 50 73 75 A 765
5X 97 1 2. 5| J6 02 74 A 729
5X 97 1 251 79 G2 179 T3 A A200
5X 0 45N 87 T 6 70 A 290
X 82 T 251 71 75 i 547
o 72 1 45] 7 82 | 74 R 7D
T 77T s 77 C 3
X 25 ] 251 07 1 G 7] ) 143
c 206 | 2 S| a1 | o 100 0 a5
X 246 2 S| 04 | 02 % 5 5B i 20]
<X 81| 0 S| 85 o1 T Y
X L as] 8 [ 5 55 i 548
X 53 [ 7 5] 80 30 T 75
X 23T 2 s 8 |87 37 3 583
X 72 T A4S s 78 [ 8 7 573
X 49 4§ 76 T 538
X 25" T 45 75 535
X 30 s 75 I 534
X 49 4.9 75 H £33

* CATEGORY GODE: S= STREET, X= QFF-ROAD, Sf= COMBINATION STREET/OFF-RDAD,
C= COMPETITION ONLY (Labeled)

C-26
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TABLE c—7  SOUND LEVELS, '69 - '78 MOUEL IN-SERVICE HODIFTED MOTORCYCLES

USE DISPL. | ENG. SQUND LEVEL - dBA TEST 8IKE

CATEGORY | CC TYPE [1331a | F76 | F77 | F50 135 MPH ] 55 WP | SITE | MFG'R | 40.
s 1207 |as | o2 | o6 % o | F_ 185
3 707 T3 s 98 C T F 19
S 207 15 g1 C F [
3 207 |4 | 94 T F 146
g 507 45 a1 o N
S 207 45 98 C F 29
S 207 48 a7 C F 21
S 800 [ 45 |04 T F &l
5 999 4 5 92 C V 4
3 T W N K Tl DT F g
S 903 4 S 102 C o] 12
S 9047 4 S 91 C 0 50
: 795 14 s % T 7
S 739 4 5 100 C ¥ 39
S 738 ] 98 C y 43
5 736 4 8 S0 g2 104 F v 617
g 7% 1 as e |9 I TV 556
3 55 T2 s o7 o9 0 TV 1574
3 736 a4 s |31 o6 57 TV 5
3 736 2 s |89 R I 7
S 736 q 5 86 C ¥ £6
5 736 45 92 C y 38
S 544 45 Bb C '} g
3 Zon [ hs {78 | 79 5% I
S 198 1A S | 83 |65 05 F TV {50
S To5 [ 45 |07 o
S o0 a5 |47 C T AD [ 54
S 444 45 52 85 G7 F y 620
5 444 .4 S 100 101 112 F V 613
3 T8 |28 |97 o M X
S R R T TV 15
5 38 4 s 100 " 98 1w T A 568
S 348 25 98 96 102 F y 622
S 347 25 87 31 a7 F AC 588
] 347 25 88 C AC [
S 325 4.5 99 C | y 70
3 25 a5 | 88 T V13
S 325 25 93 94 103 F V 615
SK 127 T4 s | 95 R RY)
X 750 T2 s [ 101 T 11
% 74 25 100 C C 47
X 23 158 oo | o8 To3 TV 50
X e e o0 N T

CATEGORY COBE: § = STREET, X = OFF-ROAD, SX = COMBINATION STREET/OFF-ROAD

c-27




TABLE c-g MOTORCYCLES USED IM AFTERMARKET PRODUCTS STUDY

BIKE NO, HAKE/MODEL MFG, DATE
174 Yamaha XS 650C 10/75
203 Harley-Davidson XLH-1000 7/75
204 Honda GL 1000 7/75
205 Honda CB 550 9/75
206 Kawasak{ KZ 900 6/7%
207 Suzuki TS 185 12/75
208 Honda CB 3607 6/75
210 Honda GL 1000 8/75
212 Yamaha RD 350 5774
213 Kawasaki KZ 400 11775
214 Kawasaki KZ 900 7/75
215 Honda €8 750 9/75
216 Honda CB 500 5/74
217 Stzuk{ GT 750 8/74
218 Yamaha DT 175C 6/75
219 Honda CB 75D 11/75

c-23"
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TABLE C-3

Model

Yamaha XS5-650C
H-D XLCH
Honda GL~1000
Horda GL~1000
Honda CB 550
Honda CB 550
Kaw K2-900
Kaw KZ~900

Kaw KZ-900
Honda CB 360 T
Kaw K7 400
Henda CB 750
Honda CB 750

H~-D XICH
Heonda CB-550
Honda CB-550
Honda GL~1000
Honda GL~1000
Kaw KZ2~400
Kaw KZ-900
Kaw K2-900
Honda CB 750

H~-D XICH
Honda CB 500
Honda GL 1000
Honda CB 750
Honda CB 750
Honda CB 754

APFTERMARKET EXHAUST SYSTEMS

Alphabets

Manufacturer Part No.

Jardine

Hooker

10-1401
10-1056
10-1281
10-1280
10-1252
10-1254
10-1501
10~1502
10-1503
10-1230
10-1510
10-1274
CB 750

N
-
Jmt

el I S T S K
W ar 3u es st 4w ee su mn
RN R

6100 2:1
1500

9500 4:l
10200

1000

5400 2:1
5900 4:1
1900 Kz 900
CB 750

27183
27181 4;
27322

27324 4:
27324 4:
CB 750 4;

1

4
4 *
1

* Baffle removed

c-29. .
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TABLE C-9 (Continued)

Bassani

Model

Honda CB 550
Kaw K2-900

Kaw K2-9480
Suzuki TS-18%
Yamaha RD 350
Kaw K2 400
Kaw K2 400
Kaw XZ-400

Suzuki GT-750
Suzuki Gr-750

Yamaha DT=175 C
Honda CB 750
Honda CB 750

Honda CB 550

Honda CB 550

Honda CB 550

Yamaha RD 350

Kaw K2 400

Kaw KZ 400

Horda CB 750

Honda CB 750 _
Suzuki GT 750 EA
Yamaha DI 175-C

Honda CB 750 o f"_'

Honda CB 750

£=30

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 100 Glass Pak
Baffle
K2 400
Baffle Removed
GT-750 3:1
GT~-750 3:1
Ba£fle Removed
Yamaha 175
CB 750-Large 4:1
CB 750-5mall 4:1

1

H 7500 Street
H 7500 Competition
H 7500 Baffle Removed
RD 350
KZ 400 Street
KZ 400 Competition
CB 750 Street
! B 750" Competition

g ysgil

L1DP100=175 e

' CB750 Streat
-CB 750 Competition

e~ e g,

e
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TABLE C-9

Modal

Honda CB 550
Honda CB 550
Honda CB 550
Kaw K2 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
Henda CB 550
Raw KZ 900
Kaw K2 900
Kaw K2. 400

.. Honda CB-530 4:1
Honda CB-~550 Baffle Removed

Kawasaki.}2=500 4:l

Kawasaki KZ~900 Baffle Ramoved
...« Honda CB=-750 Small Core

el

KERKER

ne-31

{Continved)

Manufacturer Part No.

HO 550 4:2 QTS
Honda CB 550 2:1
HO 550 4:2 QICM
KZ 300

HO 360 2:1 QTS
HO 1060 QTH

KA 40 RE

KAZI QT 422
Z2I-412 CH

H500 4:1

HS 500 4:2

H 500 F 4:2

H 500 TO

K2 900 header 4:2
KZ 900 4:1

KZ 400 2:1

e



Model

Honda CB 750

Honda CB 550
Honda CB 550
Honda CB 550

Honda CB 360
Honda CB 360
Kaw K% 400

Honda CB 750
Honda CB 750
Honda CB 500

Honda CB 500
Honda CB 500
Horda CB 750

Honda CB 550
Honda CB 550

TABLE C~9 (Continued)

Winning

Manufacturer Part No.

CB 730

Torque Engineering

5230 4:2

5230 4:2 Insert Removed

5230 4:2 Glass Removed
with inserts in

5216 2:1

5216 2:1 Baffle Removed

5303 '

5240 4:2

5240 4:2 Baffle Removed

Silver Smith 4:1
Special Baffle

Silver Smith 4:1

Stock Core
Silver Smith 4:1
Baffle Removed
Ca 750 4:1
Yoshimura .
92100

sl 92100 Insert Removed

C-32
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TABLE C-9 {Continued)

Santee
Model Manufacturer Part No,
Yamaha X5-650 C CcYM-650 A
H-D XICH 108-22 A
Honda CB-360 T 360-21 E 2:1
Honda CB=-360 T 360-21 E 2:1

muffler removed

Dick's Cycle West

Kawasaki Kz2=-400 KZ~400 2:1
Kawasakl K2-900 KZ-900
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 Tee 0 cB=750 2:1

FC_Engineer ing

Honda CB=750 CB-750 Small Cone

Cc-33
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TABLE C-10
COMPARISON OF SOUND LEVELS FROM
OEM AND AFTERMARKET EXHAUST SYSTEMS

J331a F-76

Yamaha XS-650C (OFM) s 86
exhaust system a 95 98

exhaust system b 90 95
Harley-Davidson XLH-1000 (OE4) B? B8
exhaust system a 90 9l

b 90 92

c 93 96

4 102 101

Honda GL~1000 (OEM) 18 a1
a 74 82

b 75 83

Honda GL~1000 (OEM) 16 83
a 717 84

b 81 85

c 78 85

d 74 82

C=34"

F-50
89

100
89

99

98
98
102
107

87
89
89

88
96
97
94
95
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Honda CB-550

{OEM)

TN ATV O ST =X ATAOMOLO TR

J33la F=76 F=50

83 84 90
85 86 94
82 84 93
83 B2 86
90 90 97
84 84 92
83 83 92
95 98 108
82 83 92
99 a0 59
88 91 99
a3 85 90
84 86 92
85 89 98
a3 86 96
86 87 96
92 95 100
92 93 104
84 85 90
85 86 92
92 94 99

€35,



J33la =76 F=-50

Kawasaki K2-300 (OEM) 80 8 a6

a 86 9l 99

b 30 96 107

. c 79 86 94
i d 84 50 96
j e 78 86 98
‘ £ 79 87 87
; g B0 86 95
: h 87 91 101
; i ] 97 103
! 3 87 9l 102
‘ k 82 87 87
Kawasaki K2-900 (OEM) 82 86 a5

a 82 86 98

b 83 87 95

c 90 97 107

Yamaha DT-175C {OEM) 8 81 92

a 89 86 101

b a8 86 100

" i 36 -




J33la r-76 F-30

FRECETE WS VR STEIEY S el

Kawasaki KZ-400 {OEx) 79 79 91
a 86 86 97
b 83 83 89
c 102 97 105
d 84 82 95
e 89 88 91
£ 83 84 91
g 951 91 97
h 89 83 95
i 87 87 95
3 94 95 101

Yamaha RD-350 (Om1) 87 85
a 101 97
b 89 86
c 88 85

Suzuki TS-185 (OE) 81 81 91
a 87 ge 100

Honda_CB-360T (OEH) 78 8l 85
a 94 94 99
b 81 83 91
c 85 86 96
d 88 86 101

C=37.
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Honda CB-750

Honda CB-750

Suzuki GI-750

(OEM)

(OEM)

LT OSI AR FDU Mmoo o

(QEM)

oo

c-38

F-76
83

84
87

F~50
93

89
87

9l

96
100
99
94
86
58
92
a3
102
89
101
98
96
92
100
94
104

{
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Inserts and Baffles Removed

Muffler Removed

Yamaha XS-650C
Harley~Davidson XLCH
Honda CB-550

Honda GL-1000
Kawasaki KzZ-900
Honda CB-750

& dB over insert or baffle in place

J3ila F=76
a 21 21
b lo 15
c 17 17
d 13 11
a 13 10
f 11 11
g 18 16
h 19 17
i 13 15
i 6 4
k 16 17
1 5 5
m 18 22

& dB over muffler in place

J33la F-76
22 i8
19 16
- 18 15
20 17
13
20 20

c-39

F-50

15
13
13
17
13
14
14
14
15

3

8
17

F-50

23
11
20
24

19

s, A b bk B Kl L AL
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TABLE €11 . CLOSING CONDITIONS IN J331a TESTS
J033a CLOSING COWDITIONS
BIKE NO. ~ QISPL, % AP Ft. Past Hic. HPH
101 356 100
102 72 100 45 18
163 123 100 64 27
104 999 100
105 736 100
T06 g 7] T00 15
107 198 93 100 38
108 124 94 100 32
109 248 160 25
110 124 160 45 30
™ 171 100 100 T
nz 99 100 30 25
13 248 100 100 35
114 99 100 30 25
115 99 10u 75 3
177 55 100 T30 57
113 174 100 27 29
19 400 100 100 41
120 746 93 100
122 73 100 25
123 345 130 130 3B
124 246 100 72
125 396 100 100 44
126 184 100 56 30
128 492 88 100 46
130 38 760 25 %%
131 37 93 100 45
132 543 100 100 a4
134 246 100 30 23
135 171 100 25 20
137 248 160 75
138 326 100 25
139 398 100 95 45
140 228 a0 100 49
142 744 74 100 50
143 736 100 50 aU
144 344 94 100 a8
145 98] a4 100 52
145 246 100 100
147 544 69 100 52
151 945 77 790 45
152 336 92 106 35
153 245 100 30 .
154 123 100 100 32
155 - 9% 106 75
156 72 100 35
155 898 a3 100 60
{Continued)

C-40 -
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TABLE €-11 (Continued)

J331a CLOSING CONDITIONS

BIKE 0. DISPL. % RPH FT. PAST HIC. P
159 70 70 100 50
160 736 6y 100 45
161 247 100 25
162 124 100 40 25
163 903 68 100 52
164 79 100 25
183 194 93 100 36
166 72 100 35 19
167 97 100 75 30
169 59 100 585 22
¥ 7¢ 100 50 2u
172 72 100 55
173 397 100 25 24
174 653 64 10C 46
175 748 76 100 57
176 738 63 100 53
179 903 67 100 45
180 447 a8 100 48
181 183 100 25 28
182 12 100 40
183 354 100 50
185 1200 77 1040 45
186 935 50 100 50
167 1200 90 U0 45
183 174 100 35 45
185 174 140 50 32
150G 242 100 25 35
191 242 100 25 37
192 123 100 60 35
193 123 106 40 32
194 Y2ul 77 100 42
195 995 75 100 43
196 995 75 100 48
197 24¢ 1=0 25 a2
198 246 100 35 32
200 310 100 65 32
2N 246 100 40 32
203 493 85 100 47
2044 999 67 100 50
2054 544 B2 100 43
20/A . 183 100 100 40
2UBA 356 92 100 45
20947 246 100 33
210A 949 &7 100 48
211 243 : 100 a0
212 347 . 100 - .. 104, Y TV
213 398 96 - 100 42
214 903 71 - 100 48
215 736 69 100 50
28 171 160 25 22
219 736 75 100 50

C-41
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TADLE & 12 . [EASUREJ SQUND LEVELS RELATEQ T CLCSING RPI.

The sound level data presented in tnis table were obtained using the F7a, J47,
R'U' or variations of these procedures. Commonality is closing rpm Leing obtained
at’full throttle at a paint 25 feet past tue micropiione target point. Motorcycles
are '75 or '7¢ year of manufacture except as noted,

dpA 8 % rpn
EIKE MO, USE MAKE/HNODEL 74% 100% HJTED PEHARKS
101 s llonda CJ 36CT 79.5 63,3
163 SX Honda MT 123 ) 8..4
104 5 Honda GL 1000 £3.5 a7.4»
105 S Honda CB 750 85.0 a%. 1"
106 S lionda CR hdoF 2.6 85.2
107 5 Honda CRB 200T 13T 62.q
163 S Honda CG 1255 81.1 83.7
103 e Honda TL 230 76.0 £3.9
Tl SX Fonda AL 125 7.6 BE.1*
m A Honda iR 175 2.0 33.0
112 s Honda XL 100 6.6 4.4
113 SK Honda %L 250 78,6 82.7
114 S Kawasaki ¥M100A 77.0 78.0*
115 S Kawasaki K 100 c1.8 £4.3
117 5K Kawasaki KY 109 21,2 33.8
113 sX Kawasaki KE 175 74,3 ge.C* 8,5 ¢ Sta
114 ] Kawasaki kM 400 ud.0 87.5 g@5.c 0 91%
124 S Kawasaki KZ 750 83.0 33.5*%
121 S Kawasaki Z1F 900 2.4 51.3 1.4 & 84% ‘74 yr. of
123 SX Kawasaki Ri 2s0 al.o 83.3 wfy.
124 4 Kawasaki KJ 250 37,6 92.9*
125 Sk Suzuki TS 4UUA 30,6 4.4
26 S Suzuki GT 18O 16.7 9.8
128 S Suzuki GT 5uA 2.9 B5.7
130 SX Suzuki TS 130 74.8 75.6
131 3 Suzuki GT 380 a43.h Do, 3
132 S Suzuki GT 5bu 2.9 £5.2
134 5X Yamana JT 25GC 8d.2 £1.5
135 54 Yamaiia DT 1720 80.3 ac.4
163 § Kaviasaki KZ 400 LTD £2.7 51.8 3 40,
174 g Yamaha 45 €50C 80,2 81,4 B 434
176 S Suzuki GT 750 34,0 88.0 2.1 u 30%
180 3 Suzuki RLS {500) 33,1 21.0 @& 5B
185 5 Harley FXE 1200 45,8 39,4 0 533 findified ex.
16w s Harley ALY 1000 931 86,3 & 533 nogified wx.
136 SX Harlay SX 175 79.6 £1.7 @ 33,
* Lower gear used

{Continyec)
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TADLE €12 (Continued)
dhA 3 5 rpm

BIKE 0. UsL FARE/TUEL 7 100 HUTED REVGARKS
184 g Harley S§ 173 ¢i.3 81.71 o 8%8

1%0 5 Harley 35 250 781 BU.C 0 7Ch

197 4 Harley SX 250 69,5 90,4 '74 yr, of

mfq.

162 5 Harley 55 125 78.3 79.6 @ 804

193 Si Harley S¥ 125 77.4 82.7 8 99%

194 g Harley FAE 1200 2h.6 80.4 @ 53%

196 § Harley XLH 1000 1.7 £3.0 & 500

s r——



TABLE €=-13  CALCULATED P-T6a SOUND LEVELS

The F~-76a sound level presented dn Uhis table have been obtalood by Linear Interpolation and extrapolation of
the meagured levels presented [n Table €-12,

100~125¢. e 125250 5 A00=500¢, ¢ 590-750¢.¢. 800-1200c.c.
Bike J33la ¥76 F76m  Bike J33la FI6 Fl6a  Bike J331a .F76 F76a  Hike Ji3la F76 F76a  Blke  433la 76 Fl6a
No.  _dBA_ dBA dBA_ No. _dBA_ diA 48A_  Ne. _dMA . dBA BN Na,  dBA_ dUA dBA_ No.  _dBA_ dBA dBA
103 83.4 800 81.3 107 76.8 7B 79,8 101  76.2 9.5 79.8 105 B1.5 85.0 82.5 104  75.5 A5 81.2
108 80.6 81.1 82,5 113 70.2 7&6 70.8 119  83.9 B46 B4.6 106 K1.5  82.8 82.1 121  B1.4 B9.4 85.1
110 82,5 79.6 B2.6 118 B2.6 79.3 80.5 125 BO.7 006 BO.6 120 BL.2 33,0 79.7 196  #3.9 87,7 B.O
112 84.1 786 82.1 123 82.2  BL.6 8).6 128 B2.4 435 83.5 132 82.5 82,9 82,2 194  8L.5 85.8 81.0
114 78.0 77,0 7.6 126 7B.7 760 78,0 131 83.5 81.5 83.5 174 @2.1  A6.2 83.9
115 81.8 770 83.3 134 81.5 802 80.6 1RO B2.4 83.1 82.5 176 8.8  04.0 82.9
117  80.5 862 B2.7 135 42,4  BOS 8L.2
136 75.6 748 75.3 188  H3.5  79.6 82.5
192 79,6 . 78.3 79.9
193 82,8 724 80.4
X=80.9 785 B80.8 Xa280.9 79,3 HLS X ugl.5 B2.5 82.5 X =80 B84.0 82.3 ¥ s 80.6 B86.6 B2.6
0 =262 2,03 2,57 o'=2.34 1.517 1,71 3= 2.83 2.02 1.77 S= 0.6 1.38  L38 s =3.58 2.54 1,91

1]

N = 10 N=28 N = N=#8 Ne=

The above tabulatfon includes only mmodLfied '75 - '76 yr of mfg. street and combination street/off-road
’ motorcycles

¥-0
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TABLE €-14 VARTALILITY It SOUND LEVEL DATA

A. UIFFERENT VEHICLES OF SAME MODEL TESTED AT DIFFERENT SITES:

HORMALIZED™ SOUND LEVEL - dBA

BIKE NO.  TEST SITE A I F50 £77

( 2 c 2 0
( 106 B 4 4 0
(606 F 0 i) 9
(59 c 1 3
{ 508 5 0 0 v
{ 605 F 0 ] z
{ 26 C ] ]
( 104 B 0 5 !
( 2084 D 0 2 v
( 552 I 0 4 !
(2 361 J 1 6 }
(508 F 0 0 1
( 555 J 5 §
{ 593 F 0 3 )
{ 637 £ 1 0 0
( 208 b ] ! 0
{ 516 G Y Q 0
1553 1 2 3 a

627 0 g 0
{ 560 J 3 3
{ 603 F 0 0 L
(10 B 0 1 b
( 502 F 0 0 0
{ b ¢ 2 !
{ 205A D ! 2 !
{ 581 1 3 ] z
5 55 J 1 3 0

571 K 0 0 2
( 607 F 0 ) 3
( 105 B 3 3 3
( 219 i 2 ! 0
{ 604 F g 9 4

Continued

*Far each vehicle mode} 1n each test method, measured sound level normalized
to lowest value. :
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TABLE £-14

{Continued)

BIKE N,

TEST SITE

J33la

F76

F5Q F77

{112
(612

0
]

{529
{544

=]

=R =RaN]

{522
(545
{570

—

L) O =

r o

=)

AR e R o O

s - ]

Qo O

[N o N

™o

— PN — o

=R ) oo

oo LN O oD Y S

—

“n m

oM

[N R ) o —

—_— o -

—_ o—

(VR =) E- g =) o O o —

=R o] [ o | mm

— o

[2 3 =]

(=3

=27

mno o

[a-Jo% 0 o —

"Tow jor

wo |jon Jow
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TABLE €-14 (CONTINUED)

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

BIKE HO. TEST SITE

J3ila

F7o

F50

F7?

534
535
(536

2533

— -

(601
(626

oro

o —

{215
{215

o -

O N3 oo

179
214

(gt R ] oo

[ )

=

{23
{27
(58

o oo

(2
(26

(25

{7
{59

[N =] BN~

LN = O—=oO A Ruaid]

YO ey (e fnlale) YO Y =N o o - LEIZ:I

(

C. SAME VEHICLE TESTED AT DIFFERENT SITES:#ww

105 8
215 ]

1
0

—

[ gty

D. SAME VERICLE TESTED AT SAME SITE:*#»

135
218

— O

127
176

o [ Ram }

18}
2074

oo oo oo

—

PN o (=N ]

€ =

* 250 1b.- added accessories

** Fauipped with WindJjammer III fairina

e “SAME" wehicles were received 1n d

and given different identificatfcn numbers

- C-47
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TABLE C~15.  EFFECT OF &" TURF ON MEASURED SOUND LEVELS

a} Bike Ho. 214C travelling in center of 150" wide asphalt runway:

J3la ¢ 90.7 dBA
F76 : 97.8 dBA

b) Bike No. 214C travelling on edge of 150' wide asphalt runway;
area beyond runway 6" turf:

J331a @ 92,7 dBA measured over asphalt
85.3 dBA measured over turf
F78 : 98,3 dBA measured over asphalt

91,1 dBA measured over turf,

: The above data were obtained at Test Site D (described in Appendix B)
using one motorcycle only. The effect should not be assumed to be
representative of all motorcycles. As discussed in Section 3,2,1 of
the report, theory suggests that the sound level measured over turf
could be éither higher or lower than the level measured over asphalt,
the effect being dependent on the spectral content of the noise.

=
=4
g
-]

I.

The data suggests, however, that surface texture may be important.
For example, sealed asphalt might yield different results then
unsealed asphalt having a porous texture.

C~-48
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STATE AND FOREIGN LAWS
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1. STATE LAWS REGULATING MOTORCYCLE NOISE

Summarized in the chart following this section are stato’ laws regulating

motorcycle noise for:

CALIFORNTA MINNESOTA
:COLORADD MONTANA
CONNECTICUT © NEVADA
FLORIDA NEW JERSEY
HAWATT ' NEW YORK
IDAND ~ OREGON
-INDIANA .- PENNSYLVANIA
‘MARYLAND o RHODE ISLAND

WASHINGTON

" The chart is applicable essentially to law regulating nelse of hiphway

motoreycles.

D=

e i



S5a.

7.

8a.

10.

11,

NOTES FOR_ _STATE LAW CHART
(bepinning page 4)

California also specifies operational noise limits for speced zones of
35 mph or less. For metoreycles, 77 dbaAj for motor driven cycles, 74 dbaA.

Connecticut also speeifies noise limits for level, low speed roads. For
motoreycles, 77 dbA.

Although llawaii has a noise pellution stature autherizing the Director of
the Department of lealth to "establish by rule or regulation the control
of vehicular noise,” only the island of Oalu has enacted specific vehicle

nolse control regulations.

Noise level limits vary with both posted speed and measurement distance.
The indicated value is for a posted speed of 35 mph and a measurcment

distance of 50 feet.

Idaho's muffler statute prohibits the operation of a motor vehicle which
produces unusual or excessive noise, defined as any sound which excceds
92 dbA under any conditions, when measured from a distance of 20 feet.

Idaho Code secetion 43-835 authorizes the Board of Health and Welfare to
prescribe more striet limits. According to a letter from Howard L.
Burkhardt, Chief, Bureau of Environmental Health, dated 29 Nov. 1976,
thie Board has not exercised this authority.

Aftver January 1, 1979, sound level limits will be measured at speeds
greater or less than 45 mph.

Noise level limits vary with the distance from center lane of travel at
which the measurement is made. The indicated value is for a distance
of 50 feet.

Hew Jersey's only state vehicle noise emission regulations have been
promulpated by the New Jersey Turnpike Auchority and apply only teo vehicle
operations on the New Jersey Turnpike.

North Dakota Century Code section 23-01-17 grants suthority to establish
motor vehicle noise centrol vepulations to the Department of Health.
According to a letter from John R. Giedt, Environmental Engineer, Division
of Environmental Epgineering, Radiolegical Health Program, dated

29 Nov. 1976, no statewide regulations have heen adopted, though the
Depariment is aiding localities in establishing their own regulations,

Hoving test at 50 feet.

Moving test at 50 feet or greater and indicated speed. Oregon also provides
for a stationary test at 25 feet for in-use motorcyeles. The current
statlonary standard is 91 dbA; the standard afcer 1978 1s 83 dbA.

Rhode Island's vehicle neise limits de not take effect until July 1, 1577,

D-2
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CODE FOP STATE NOTCF ABATEMENT EQUIPMENT LAW CHART

" kY

.
.

and in congtany operatien
No wufliser may have a eutout, bypass or similar device.

No eqnipment modification to increase nolse emission above that of

original equipment,

}Mnufacturers must certify that equipment sold or offercd for sale moet

established requircments.

No dealer may sell, offer for sale or install equipment not meeting

established requirements.

No person may sell or offer for sale equipment that would cause yehicle

to cmit excessive noise,

Restrictions on the type of

Luning page 4)

repairs allowed,

b-3

“ave adequate muffler in good working erder
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CAL COL CoxYy
Jefinitions Specific Motor Driven Specifie Motor Driven Specific Motor Driven
Motorcycle Cycle Metoreyele Cycle Motorcycle Cvcle
Dafinition Definition . Dafinitien
Sesat or saddle | Motoraycle or <3 wheels Motoreyele ov Seat or saddle
for driver, < Motor scooter excapt mozor scooter with | for driver or
3 whaels, <€ |with 15 gross | tractors. £ 6 brake horse- | platform on
1500 tbs. = [brake horsepower; powcr; bicycle wvhich he stods,
bicycle with wlth motay, <1 wheels,
motor, hicyeles with
. moLoTs.
"Inforcement Dept Trana/CMV/liigh Pat Dept Revenue/Local Gavt Comm MV/Env Pro Agency
\uthoricy ‘
. fest Established Type_of Procedure | Established Type of Procedure | Established Type of Procedure
o Prc‘arccdure ‘ Dept Trans/ Based on SAE Dept Revenue/ | Based on SAE pro- | Comm MV/Env Yeasured at 50 ftr,
High Pac J331a Local Govt cedures, measured | Pro Agency copstant speed
at 50 ft
¥ew Vehicle . Current Std, Ulcimate Std. Current Std, Ilrimare Std. Currenc Std. Ultimate Std.
- delse Lindes gy oy-m) {70 (1989) 86 (1973) 85 (1975)
80 80
. 1 F
. Dperational’ Current Ultimate Current Htimate Current Ultimate
. Noise Limica %S 345 <35 »35 €35 235
g 8z 86 86 0 BO B4
76 82 a2 86
Equipment = - o
Modification- | A, B, C, D, E A, B, C A B, C, C
Frohibited ' )
Equipment Re=' .. X X
 placerment Stda. :
‘Penalty for | ' S X b %
Minlatton

e e vz




FLA HA Ip
(aitions Specific Motor Driven Speeific Motor Driven Specific Hotor Driven
Hotoreycle Cycle Motoreyecle Cyele . Hotoreyele Cvele
Dafinition Definttion Definicion
Scat or saddle |Motorayele or Seat or saddle [Mororvcycle with <% wheels,
for rider, < rfoter scooter for rider, < <5 brake except
3 wieels, ex- with < 5 brake Jvheels, exn= horscpower, tractors.
-feluding hersepower; bi~- cluding
tractors, eyele with EricLors.
TOLOY .
Feesent Dept, Highway. Safety Dept, lealth Bd, Health and Welfare
ority
Established Type of Procedure | Established Type of Procedure Establighed Type of Procedure
edure .- :
. Dept Env Reg/ |Uased on SAE Dept. Hcalth Hay be measured ar | Statute Measured at not less
Bept Highway J33la betwaen 20 & 50 ft than 20 fr under any
- Safety condition of grade,
. speead or acceleratien
Vehicle " - Currenr Std. Ultimate Scd. Current Std, Ultimare Std, Current Sted, Uttimare Std.
e Listts 83 (1975-78) |78 (1979)
80 (1975-78) 75 (1979)
(1
atianal - - Current Ultimate Current Mrimace - Lurrent sq|Ulbimace
: Limttg. . . {< 35 »>35 [|X35 >35 92
82 86 78 (1979) 82 35 35
7h 82 70_(31979) 79 13 65 (19773
ImEnk -
fieacion A, ‘C: D, F c A, B, C, F, G
lbited
wment Re= X X
ment Stds,
sty faprieiam x
itien




IND M
Definitiens Specific Motor Driven Specifie ¥ator Driven
Motoreyele Cvele Hotorcycle Lycle
Definition Deflnition
Saddle for use Saddle for
of rider, X3 rider, <3
- wheels, except wvhieels, in-
traccors, cluding motor
secooter & bi-
eycle wich
motor, hut ex=
— - cluding
tracror.
o Enforcoment Dept Trans/State Police
SRR Authority
; Tese Establishad Type of Procedure | Established Type of Procedura

R . Procedure

Measured at least
50 ft from ceater
lane of traffic

Dept Trans

SAL J33la as of
5/10/76

New Vehicle

Current Std.

Dicimate Std.

Current Std.

Ultimare Std.

Noise Linits 83 (1975-78) {75 (1980)

¢ Operational - Current Ultimate Current Ultimate

. Hoise Limics <35 » 35 <35 > 35 <35 > 35
: . e 36 82 B6 75 (1980) 79

: Equipment
Modificacion A, B ¢, D, F

. Prohibited

: Equipment Ra- X

: placement Stds.

i k Penalty for '
. Violation -

P e I TT L SV 1N ]



MINN MONT HEV
Dafinitions Specific Hotor Driven Specific Yotor Driven Specific Motor Driven
Hotoreycle Cycle Matoreycle Cyele Motorcyeie Cycle
Definicion Definition Definicion
Seat or saddle Saddle for rider, %3 wheela, £ 3 wheels,
for driver, < <3 wheels, excluding excluding
3 wheels, in- or platform on tractors & tracters, max.
cluding motor which rider mopeds., speed £ 30
scooters & bi- stands, bi- mphe
cycles with cyeles with
motors, cxelud- motors.
ing tractors
& motorized
bicycles with
<1 horsecpewer
engines.
Enfarcement Tollucrion Control Apency DMV
Authority
jaTes: Esrahlished 1Iype of Procgfure Easzablished Type of Procedure | Established Type of Procedure
?roggdu:c 4easured at 2’ 20 Mpasured ap 50 £t ) DMV Based on SAE J33la

Polluzion Con-

tral Agency feer upder any con

dicien of prade,
spced or accelera-
tion

Ulrimate Std.

New Vehiele Currenc Std, 7 Yltimate Std, Current Std, Ultimare Std. Current Std,
oise Linits €35 235 80 (1974-77) |70 (1987 86 (1973)
80 83 B4 (1973)
75
Operational Current Ulrimate Current Ulcimate Current Uleimate
Hoise Linmits <35 >35 <35 > 35
BO B3 82 86
15 _ 76 82
Equipment '
Modification A, 3, C, E, F A A
Prohibized
Equipment Re—~ X
plagermnt Stdal
BN s *




¥orth Dakota®s

NJ ' NY ORE
Definiticns Specific Hetor Driven Specific Motor Driven Speeiflc Motor Driven
Hotoreycle Cycle Motorcycle Cvele Hotoreyele Cycle
Definfcion Definicion Definition
Z::;og 2ésF:g::' Seat or Saddle |Motorcycle or Seatr or saddle
' acn L, for rider,¢ 3 |motor scooter for rider, <
in cxcess of 1.3 wheels, ex= ¢ 5 brake wheols, ex=
4 g9 Onl it & s,
brake horscpeves eluding hofsepowar, bi~ eluding
tracror, ecyele with motor. tractor.
Eaforcesent Env Quality Comm
Authoricy -
Test Established Type of Procedure § Egtablished Type of Procedurc 1§ Establishod Tvpe of Procedura
& .
Frocedure Heasured ar 50 fi Statute SAE J672, wmeasured | Env Quality Based on J3lla
ender any condi- at 50 fr ot <35 Corm
tion of erade, ) |
z l load ©f accelera- |
tian ] {
. . ! v A
New Vehiele | Lurrent Std. Ulrimate Sed. Current Std, Ultimare Sed. Current Std. lUltima:e Std.
Noise Linmies
s [ 83 (1079° 75 (1978) °
Cperaticnal §Current Ulgimate CGurrent Ultimare Current Y tuleimats e
Noise Linmits ’ <35 235 <385 >35 <5 B 35 »35 <35 »13%
' ‘82 86 75 (1980) 78 88 a1 RS 73_(1978) 77
. : ]
Equiprent i
Modification : A B A, I, C A, B, C
Prohibited t
Equiprent Re- ;
placement Stda, |
Penalty for X

Violatien

e e aTrEr AL
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PA RI WA
Definiciens Spacific Motor Driven Specific Hotor Driven Specific Motor Driven
Hotoreycle Cyele Matorcycle Cyele Yotereycle Cycle
Pefinition Definition motoreylee or motor|Pefinition
Saddle for ﬁffdlu<fgr i~ Sc??tef with 23 dsagdle for Matoreyele er
rider, X3 ‘;::1;7 e gr“<cl‘°‘““9°wcr' rider, <3 |motorscooter
vheels, bi- :‘ﬁ;I:'ulth : 1EYE es “Lt; wheels, ox= with <5 brake
eyeles with nzto:; and @ motors attached cluding hersepowar, bi-
rotars, értvim vheel tractor, cycle with motox
scooters, CX=- l; .
cluding in contact
cracto wicth thae
t ra. praund
Enforcement See, Trans. Dept. Ecology
Authority
Test Esrablished Type of Procedure | Escahlished Type_of Procodure Established Type of Procedur
Procedure Heasured ac 50 {:¢
State Coma on | Based en J2Jla

Sec, Trans.

‘IMeasured at 50 fc

under any condicion
of srade, load or

-

Equipmant

acceleration

Hew Vehicle

Current Std,

Ultimate Scd,

Current Std.

‘Ulcimate Std,
!

iCurren: sed.

Uleimate Std.

Keise Limits 90 (1373) % : 33
r | a0

Dpéfdtional Current Ulcimate » Curreat ;Uleimate Current ;Uletmate
Holse Limits <35 » 35 <35 =35 ! <15 »35

90 52 i 86 50 i 16 8
Equiprent ]
Modification A, B, C, G A, B, C
Prohibited
Equipment Re- X i
placercnt 5Stds. 3
Panalty. X ?

for vielation
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2. LOCAL LAWS REGULATTNG MOTORCYCLE NOISE

Local laws regulating motoreyele noise are not reported nationally in
;he standard legal references. Thus a library secarch dees not yield a full
agecount of the type and number of lecal erdinances governing motoreycle
neise. To date, records of relevant local ordinances have been ebtained
directly from jurisdictions the laws of which are of special interest and
from compilations of an industry association, from two different associations
of local governments, and from environmental groups.

Following is a chart of ordinances compiled and analyzed.

D-10
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CODE_FOR 1.OCAL NOLSE ABATEMENT EQUIPMENT LAN CHART
(boginning page 12)

Motor vehicles required to have adequate muffler in good working order
in constant operation,
All enpines required to have muffler.

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

No equipnent modification to increase noise emission above that of

original equipment.

No person may scll or install equipment whieh causes vehicle to fail

noise emission tesc,

No modification of equipment which causes vehiele to fail noise emission

test.

D-11
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NOISE ORDINANCES OF
COUNTIES AND MUNICIPALITIES

Motor
Community Vehicle Penaltica
Heagurement Noise Nelse for Equiprent
Procedures Standards Scandards Violarion Srandards
sracecures | =tandards standarcs
" ALASKA
Anchorape X X X hd
ARTZONA A, C
Scottsdale X X <35mph »35 X
o C street
vehicles B82dbA 86
olv's B6dhaA
Tenpe X X <35mph »35 X
o motor=
cycles 288 92
o motor=
oY hikes 52 86
BT .
- CALTIFORNIA
Alhambra X X X X
" Baverlv Hills X X X X
< Burbark X X Adopts State Std. X
“Inelewoad X X Adopts State Std, X
Madesto X X i
_Pulo Alto X b
Pasadena X Exempts Motor vehlecles X
B on_puhliec roads
Pleasant Hill < 35mph »35
L motor-
LT s ayrlen A 92
e.San Mepo X X Adopts State §ed. I
' "'San rrancisce - x X motorcycles 77 b3
. ORV's 70
San Luilas Ohispo . X Mlopts State Sud,
"Santa Kosa X ¥ Aopts Srate St

Stockten

Adapts Geate Std,

A o PN TEESVY 000



Moter

: Conmunity Vehicle Panalcies
Measurement Hoise Hoise for Equipmant
Procedures Standards Staadards Violatien Standards
CALIFORNIA
(Continued)
Thousand Oaks X : X
Torrance X X Adopts Scate Scd.
COLORADD c, D
Denver X X lam=10pm  10pm~7an
; motor~
cyeles 88 80
Colorada X X 40
Snrinrs ) c
Lakewond i X 80 3, €. n
DELAWARE -.©
?,'Rehoboth Beach |~ X X X
o ) '
“FLORIDA
Wesz Palm : X X < 35mph >35 X B, D
Beach : ‘ motor=-
et cyelea 78(1979) 82
roror-
bikes 70 79
Breward County X X <35mph » 35 x
COLLNTR T ‘ 88 62 ‘ D
Teriuar after
1978 A2 86
ILLINOTS : D
Barrington ; X X an
: motorcycle 75 {19803
Chicago v X ' X News X
metorecycle 75 (1980) . ) b
motorbike 75 (198Q0)
(1978) <35mph 235
matar=
cycle 78 82
mator=
hike 70 79

Finanrn ol 3IF PFIIT ADJ0




Motor

Community Vehicle Penaltics
Measurement Nelse Nolse for Equipment
Procedures Srandards Standards Vinlacion Standacds
ILLINDIS
{Continued)
Cook County X X Motoreycle 75 (1980) X 2]
*€ 35mph > 335
RERRE (1978) 78 B2
Des Plainea X X New: 75 (1980) X
(1978) <35zph > 35 D
motor-
cycle 74 B2
motorbike 70 79
ORV'a:
Kow 73 (1975}
Qper. 82 (1973
Park Ridpe X X X A, C
Rockford.,: s < 35mph » 35 X
' notor— D, E
eycle az2 86
. motorbike 76 a2
: . any 16
Urbana X X Hew: Motor- X
) cycle 74 (1980) D
Motorbike 75 (1980)
(1978) <35 mph > 35
Motor-
i cyele 78 a2
Motorbike 70 79
arv's 70 {1975}
LNDIANA c
Evansville - X X <15mph * 35
L e ; motor-
K cyele 80 84
H Ry other 76 B2
Grade <14 35
motor-
cycle 17
ncher 74




Motor

Community Vehicle Penalties
Heasurement Noise Noise for Equipment
Procedures Standards Standards Violacion Standards
INDIANA
(Continuad)
Hazmend X X < A5mph > 35 X B, I
' notor-
tycles 86 90
ORV's 82
Provides for federal pre-
emption of sctds. for ip-
terstate motor carricrs
IDax0
Boise X X Mufflers Required X A, C, D
- TOWA
Cedar Falls X X <35mph > 35 X A, C
E . motor=
W cycle . B6 90
motarbhike 78 B4
=z :Dubuque X <35mph > 335 X
B i motor-
g eycle a5 20
motorblke 78 34
Storm Lake X < 35nmph » 35 X
motor-
cyele 86 90
motarbike 78 84
i RANSAS ...
X X New; X D

©~Prairie Village

Motoreyele 75 (1980)
Motorbkike 75
(1978)  <35mph > 35
noters-
cycle 78 B2
matorhike 70 79
ORV's Mew 73 (1975
oper. 62 {1973)

P PR OT R T] T1Y T I ]
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Motor

Community Vehiele TPenalties
Heasurement Heise Noise for Equipment
Frocedures Standards Standards Vipclation Standards
HARYLAND
Baltrirore X
Montpgemery X X < 3omph » 35 i
. County notor-
cyele g2 86
motorbike 70 A2
HASSACHUSETTS
3ezzon X 75 (1980)
..Pitrslield X X X
HICHIGAN - .
Ann Arhor X 90 A, D, E
Eirminghanm X <35mph > 35
i 1978 78 82
Charleston Twn, 2 X 82 X B, D
Lenstock Twp, X X B2 X B, D
TBetrolt X 86 A, C, F
Kalamazoo . X - X <15mph » 35 X
motor- 3, D
cycle 82 1)
mororhike 74 73
HINNLSOTA
Catnon Falls h Varles with speed b
iand distonee
Minneapolis Varies with speed
T and distance
MISSOUATL -
Gladstone X X Hotorcyele 86 X D
'\"‘ N nav, minibike B2
HONTANA
Billings X X 74 X B, D




Hotor

Communicy Vehicle Penpaltices
Maasurement Noise Bolse for Equipment
Procoduyres Standards Scandards Violation Standards
HONTANA
{Continued)
Great Falla X X Motoreyéle 74 @ 50 ft X
Helena X X Motoreyele & Minihike BO X 3, D
Missoula X X Matarcyele & Motorbike &0 X
HEERASKA
Lincoln X. X < 35uph > 35 X B
motor-
cycle 82 86
' i matorhike 76 82
Onaha - X . X < 35mph » 35 X
moiar=-
E cycle a2sbA  BE
~ motorbike 76 a2
NEW MEXICO. -
Albuquerque . - X b4 < 40mph > 40 X
" 82 86
Los Alomosg b3 Light Motor Vehicles 80 X
County | Excmpts Vehicles on
‘ _ Public Roads
REW YORK : )
Hew York z < 35mph > 35 X
- motor-
cycle 78 82
motorbike 70 79
CHIO
Cincinmnati Motor Vehicles 95
Cleveland Matar Vehicles 95 A, £, D
.. Shaker Heights X Motor Vehicles 60
" Toleda X % 35emph > 35
motor-
eyele 82 86
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Hotor

Community Vehiele Penalties
Measurement Noise Nolge for Equipment
Procedures Standards Standards Violation Standards
OREGON
Eurene X B
TENNESSEE
Knoxville X < 35mph *35 X A, C
motor-
cycle 86(1975)90
rotorbike 82(1973) 86
UTAM L
Ogden City | X X Residen— X
: tial . Other
Lones  Zeones
motor=
: cycle 90 95
Salt Lake City X X <40 = B0 il
Salt Lake X X < 35mph > 35 X
County 82 86 B, D
VIRGINIA
Alexandria X X X B
Arlington X X < 35mply 235 X
motor-
cycle 80 84
motorbike 70 79
WASHINGTON
. Collepe Place Matorcycle 95 X A, C
“Hedina Adopts Srate Std. X L
© Pullran X Hotoreyele 88
N T Mavorhike 32
- " Spnphemish X X Mutorcycle H7 X
" iWalla Walla Mator Vehdcles 95 Ay C
_ Motor= <35mph  >35mph A F
WISCONSIN ' cycle 80 84 !
Milwaukee X X b X D
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Motor

. Community Vehicle Penalties
Measurement Holse Hoilse for Equinment
Procedures Standards Standards Vielation Standarcs
WYOMING -
Chevenne ¥ 80 i C, I
Lander X Horor Vehicles 80
Pewell X 80
Alvercon X 80




SPECIFIC REGULATION OF OFF-~ROADY MOTORCYCLES

STATE LAMS

The following states have specific statutes which provide objective

California
Scope:

Hoise Limic:
Tdaho

Scope:
Nolse Limic:

Maryland

Scope:
Noise Limit:

Michipan

Scope:
Noise Limic:

Scope:
Noige Limit:

Oregon

Scopet
Nolse Limic:

Epﬁhinfcon

““Seope:
Noise Limit:

noise standards for off-road motorcycles:

Equipment of Off-Uiphway Vehicles
new vehicles wust meet 66 dbA limit if mapufactured
after January 1, 1975.

Registration of Off-Highway Motorbikes
motor vehicle noilse statute specifically applicable
to off-highway motorbikes - 92 dbA

0ff=Road Vehicle Repulations
for vehicles manufactured afeer July 1, 1985 - 78 dbA

Operating Restrictions on Off-Road Vehicles
for vehicles wmanufactured after January 1, 1975 - 86 dba

0ff~lighway Recreational Vehicle Repulations
78 dbA by 1983

Off-Road Vehicles

mufflers must meet standards for noise emission adopted
by the Environmental Quality Comission

new vehicle noise limits: 75 dbA by 1978

operational noise limits: B3 dbA by 1978

All-Terrain Vehicles
new vehicle nolse limits for all terrain vehicles
wmanufactured after Januvary 4, 1973 - 82 dbA
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The following staces moke their pencral motoreycle nolse stacutes
apecifically applicable to off=-road vehicles:
Colorado
Montana
The following states may be said to have made their general motorecycle
nolse statutes applicable to off-road vehicles by implication:
Connecticut
Tlorida
Idaho
Indiaona
Minnesota
“ New York
Pennsylvania

REGULATION OF OFF~ROAD MOTORCYCLES WITHIN MUNTCIVALITIES

Increasingly, munleipalities are regulating off-road motorcyeles by
laws passed to meet local needs. There may be a trend ro local regulation

of motorcycles on private property such as alleys and vacant lots. See

compilation materials under the headings, Off-Road Vechicles, State Laws,
Local Laws.

FEDERAL REGULATION OF OFTF-ROAD MOTORCYCLES ON FEDERAL LANDS

It appears that recently proposed federal regulation of off-road
vehicles on federal lands will be subject to a change bascd on 1977 amend-
ment of Executive Order 11644 and on further poliey considerations. At
this point, it should be noted that the law presently regulating noise of
off-road vehicles on fcdu{al lands may be based on federal regulation; on

terns of a federal contract, lease, or permit; or on state or lecal standards

p=-21
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incorporated in fedeval repulations. The question of autherity to regulate
nolse of off-road vebicles on federal lands is not a new one. Basic legal

discussion of this matter may be found in Jurisdiction Over Federal Areas

Within the States: Report of the Interdepartmental Committee for the Study

.

of Jurisdiction Over Federal Aveas Within the States. U, S, CGoverument

Printing Office, 1456,

Non-uniformity of law resulting from the mix of federal vegulition and
state law on off-road motoreycle noise~-as well as questions of enforcement

authority--can be better discussed once knowledge on the proposed federal

regulations is nore complete.

Followlng is a summary of significant federal legal controls of off-road

vehicle noise,

Executive Order 11644 - Direccts Departments of Agriculture, Defense, and .
Interior and the Tennessec Valley Authority to establish policies and
procedures to insure that ORV use on public lands will be centrolled.

1. Department of the Interior
a. Burcau of Land Manapement = ORV's must have mufflers to prevent

excessive nolse (43 CFR 6295.3)
b. Burcau of Reclamation - ORV's must have conform te.State laws and
vehicle registration requirements; mustc have a wuffler (43 CFR 420.11)
c. Pilsh and Wildlife Service — ORV's must conform to applicable state

laws; must have a muffler (50 CFR 28.7) :
d. National Park Serviece - ORV's must have a muffler (36 CFR 4.12}) ;

2+ Department of Defense
" a. Corps of Enginecrs = no muffler requirements

. Department of Agriculture
a. Forest Scrviece - ORV's must conform te applicable State laws and
regulation requirements; must have a msffler (36 CYFR 295.6)

4. Tannessee Valley Authority
a8+ land Becween the Lakes = ORV's must. have mufflers and may .not

" emit.unusually loud noise (18 CFR.305.3) ..

[ i
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4. ENFORCEMENT OF DOMESTIC LAWS REGULATING MOTORCYCLE NOISE

Education on Vehicle Hofse Conkrol

Neise control educatlon of the geneval publice, the motorcycle user,
the motoreycle repairman, and the motercycle industry is essential,  Staté
and local publications and circulars are used effcctively in seme jurisdic-
tions. Incorperation of vehicle noise contrel materials in public school
driver cducation curricula may be helpful. Driver education manuals could. -
include iuformation on basic vehicle noisc contrel Jaw. Industyy-published
owner manuals could nlse assist motercycle operators in their efforts ot

w
Jow-noise maintenance and repairs.

Laws Repulating Vehicle Noise Control

Clear legal authority te regulate motorcyele nolse 1s a basic
requirement of a motoreyecle noise control plan, Laws should be written so
that those regulated can'understand themn.® Lauws should be specifdie enough

for enforcement personnel to understand how to apply them. Laws should also

Hlelpful to ‘regulated persons would be a povernment-published chart
abstracting all of the motoreycle noise control laws and administrative
regulations enflorced within a particular government jurisdicuion,

D-23
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be drafted so that proofl In court of a vielation Is not overly complieated.
Laws regulating motorcycle nolse should also be complemented with arrest
authority for moving violations and for pull-over authority for statlonary

tests when 1t appears that a piven jurisdiction needs this type of enforee-

menk.

Modified Muffler Repulation

Modified mufflers are considered the most frequent cause of wotoreycle
noise, Whatever the structure of vehiele regulation in a given jurisdiction,
a good motorcyecle noise cnforcement program will repulate exhaust system
modification, replacement, and repailr, IJcnlly, there would be provisions
for tampar-proof exhaust systems protected by seals the deliberate breaking
of which could constitute a lepal violation; for exhaust system certification
tied to inspection and/or registration programs; and for enforcement that

results ip restoration of nolsy vehicles to reaspnable noise levels.,

Fundinp of Stato and Local Enforcement

State and local implementation of motorcycle noise control will not be
possible without speeific budget appropriavions for both office administra-
tion and field enforcement, Effort could be made to fund programs through

the use of {ines collected and inspection fees tharged on vehicele noise

control affenses., v

Training of Enforeement Personnel

Specialized training in noise measurement for veliicle enforcement is
particularly important for higlway enforcement. Compilation materials on
enforcement describe povernmental programs to enable enforcement

personncl to measure noilse correctly.
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Noise Measurcment Technfques for Wiplway Use

Efforts {0 develop more practical highway measurement procedures are
still needed, as measurement ol nolse on the highway usually invelves the
time of two enforcement people: one person to vecerd the noise and one

person to chase the violator,
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5. FORELGH MOTORCYCLE NOISE WEGULATIONW
Canada
In 1976, the Canndian Transport Ministry advised CWU Policy Studies

orally that the current noise standard for motorcycles is 88dbA measurved

by testing method J9BGa.

On June 29, 1976, the Department of Tranapert proposcd new repulations,
which would take effect Sepilember 1, 1977, lowering the motoreycele noise
limit te 85 dbA and adapting SAE J47 as the official test procedure.

{ECE) United Nations Economic Commission f[or Rurope

ECE Repulation No. 9, dated March 20, 1958, specifies motoreycle noise

limits. Vehicles are tested under full acceleration in second gear with

the microphone placed 7.5 m from the ecenter lane of travel,
Noise limits vary with engine displacement and enpine type:

2-stroke englnes

50 ec ~ 125 cc 82 dbA
over 125 ce 84 dbA

f~stroke engines

50 ec - 125 ce 82 dbA

125 - 500 ce 84 dba

over 500 ec 86 dbA
France

The Inter-Ministerial Deeision of April 13, 1972 sct motoer vehicle

noisc iimins in France. ECE Regulation No. 9 is used as the measurement

" procedure.
Std. for Vchicles Mig. Prior
. Mehicle Type Current Standavd to 10/1/72
Auto-cyeles 73 dhA 76 dbA
Motorized cycles B0 dbA
Motorcyeles B4 dbA 86 dbA
D~26
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Great Iritain
Creat Britain has both new vehicle and operacional standards.
Repulation 29 provides a manufacturer—type test for wvelhdeles {dirst
used after April 1, 1970, Vehicles are tested upder full acceleration in

sccond pear with the mlerophone placed 7.5 m from the center lane of travel.

Vehicle Standard
Motorcvcles <50 ce 77 dbA
Motoreyeles  >125 cc BG dbA
Other motorcycles 82 dba

Regulation 108 is an eperational standard in whieh the vehicle may not

exceed the }imiting value under any operating condition.

Standard
. Vehicles Used Vehicles Used
Vehicle . Before 11/1/70 After 11/1/70
Yotoreyeles <50 cc 80 dbhA 80 dba
Motoreveles >50 ce 90 89
Other motorcveles 50 85

Jdapan :
Envivonment Agency Bulletin No. 53, Sept. 4, 1975, sets forth maximum :

permissible neise limits for automebiles and other motor vehicles.
Measurement procedures ﬁuve been established for normal operating

noise, exhaust nolse, and acceleration noise, Normal operating neise is

measured from a distance of 7.0 meters while the vehlele is traveling past

the test point at a constant speed of 35 Kph (25 Kph for bicycles with |

motors). Exhaust noise is measured at a distance of 20 meters from the rear

o:tnn open exhaust pipe when the vehicle Is operating at 60%Z of maximum

output. Aceéleratinn measurements are made on vehicles operating at full

throttle past a micrephone 7.5 m from the center lane of travel,
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Standard

Rormal Qperating hee
Noise and Exhaust
Vehicle Type Hoine
2 wheel vehicles 74 phons#* 83
2 wheel vehieles with side-cars T 85

#The phon 1s the unit of measurcment for loudness level., The loudness level
in phons cquals the spund intensity level din decibels for any sound of the
Bamé frequency.

See compilatilon materials, Japan, fer unofficial Enplish-language
translations of more current laws.
Hetherlands

The Read Traffic Regulations of August 28, 1950, which implement the
Road Traffic Act, and the Traffic Rules and Sign Repulations of May 4, 1966,
contain noise abatement provisions. Sections 66 and BDa of the Road
Traffie Regulations stipulate that the exhausts of motor vehicles and
mopeds must be fitted with a proper silencer and that they are not allowed
to produce noise in excess of levels laid down by the Minister of Transport
and Public Works.
Sweden

The Sweddish Tralfic NWoise Committee issued its final proposals on

metor vehicle noise in 1974, Vehicle levels are proposed for measurement

under two difﬁercnt standnrds~--150 R162 for moving vehicles, and a -

stationary noise test similar to the IS0 method.
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Movinpg Vehicle Limits

Vehicle Pre-1978 Model Post 1978 Model  Secoend Stapre
Motoreyele: < 50 cc 78 dbA 74 dbA 72 dba ~ dbA
50 - 125 ce 86 81 77 -
125 =~ 490 cc a8 82 79 -
> 490 cc 20 a3 80O 88
3 wheel cyele a9 83 79 a7
Cross country scouter 87 81 78 86
moped 72 72 69 -

The "sccond stage" represcnts levels which will he enforced approximately

5 years after the initial standards are instituted.

Stationary Vehicle Limits

Vehicle Pre~1976 Hodel Post=1978 Model
2 wheel motoreyele 99 To be ser
3 wheel motoreyele 63
€ross country scooter 9g
moped 99
Switzerland

New motor vehicle noise standards took effect January 1, 1977. Measure~

ment is conducted on standing vehicles at a distance of 7 n.

Yehicle Former Limit . Linit as of 1/1/77
Motorized bicycles 10 6B
Motoreyeles < 50 cc 73 11

> 50 cc 82 78

» 200 cc 82 g2

See foreign law compilation materials for European Community directives
on motorcycle nolse regulation and for abstract of law on the Federal

Republic of Germany.
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AMPENDIX E

OPERATOR AND PASSENGER EXPOSURE TESTING PROGRAM




1.0 INTRODUCTION

The reasons for regulating motorcycle noise are:

a) to reduce the contribution of motorcycles to total environmental
noise levels,

b) to decrease the annoyance factors caused by single event noise
instrusions, and

¢} to reduce or prevent possible operator hearing damage due to
noise exposure.

The work described in this report is directed at item c,

For any noise standard to effectively reduce possible rider hearing Joss
hazards caused by the operation of a motorcycle, the contribution of the
motorcycle noise to the total self induced rider and passenger noise
enyironment must be determined,

EPA, through its motorcycle contractor McDonnell Douglas Astronautics,
conducted a program, which included an evaluation of measurement methodo-
logies, was intended to obtain baseline data on wind induced noise. This
program was divided into the follawing three major tasks.

1) development and checkout of a portable data acquisition system.

2) measurement of wind noise at motorcycle aperator and passenger ear,
3) analysis of data to determine the contribution of wind noise to the
total motorcycle noise on rider and passenger, with and without

helmets.

E-1
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THSTRUMENTATION SYSTEM

A search of the Tliterature was made to determine the current state-of-
the-art in ear level noise data acquisition systems. A significant

amount of literature exists for the free field calibration of microphones
for probing inside the ear canal, such as "The Pressure Distribution in
the Auditory Canal in a Progressive Sound Field”, by Francis M, Weiner

and Douglas A. Ross, JASA, Vol, 18 Mo, 2, October 1964; "Sound Measurements
of Psychophysical Tests", by W. A, Munson and F. M. Wiener, JASA, Vol, 22,
No. 3, May 1950; “Free Field Calibration of Earphones", JASA, Vol. 46,

No. &, 1969; and "Probe Tube Microphone Assembly", ¥illchur and Killian,
JASA, Vol. 57, llo. 1, January 1975. Qther useful data on the problem of
edr measurements were obtained from "Sound Pressures Generated in an
External Ear Replica and Real Human Ears by a Hearby Point Source", by

E. A. G. Shaw and R. Teranishi, JASA, Vol, 44 Ho, 1, 1968; “Ear Canal
Pressure Generated by Circumaural and Supraaural Earphane Systems',

E. A. G. Shaw, JASA, Vol. 39, Ho. 3, 1966; and “Ear Canal Pressure Generated
by a Free Sound Field", by E. A. G. Shaw, JASA, VYol. 39 Jo. 3, 1966. Each
of the systems described in these documents requires a lengthy "calibration
procedure and have a probe that is inserted in the ear canal. These methods
are not particularly suitable to a system that must bounce around an a
motorcycle at high speed and be capable of being easily transferred from
rider to rider. Furthermore, the system required for Phase 1 of the itest:
program must acquire the data accurately, in a form that lends itself to
gither narrow band or one-third octave band analysis. Analysis of the
data presented in the USDA report by Marrison entitled "The Effectiveness
of HMotorcycle Helmets as Hearing Protectors" would indicate that small
diameter microphones mounted at right angles to the ear are wind sensitive

" and do not represent the true noise that the ear vould hear. Recent work

performed by the tlatjonal Research Council of Canada entitled “Monitoring
Sound Pressures Within the £ar; Application to Hoise Exposure", by Bramer

.and Piercy, indicated that some lightweight systems are being used. How-'

ever, these systems are somewhat band limited for the apptication of Phase 1,
in which we felt it necessary to go broad-band recording with a narrow-band
analysis to specifically determine the sources of the noise,

-2
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3.2

* phonie was attached to a

For the application of Phase 1, we chose a B&K Medel 4143 one-half inch
microphone to which we added a BEK Model UAQ386 tlose Cone. This microphone
system is specifically designed for wind tunnel use and has extremely low
sensitivity to wind induced noise. The rest of the system consisted aof
battery opdratued BEK microphone power supplies, Burr-Brown instrumentation
amplifiers and a B&K #M tape recorder, These equipments were attached to

a backpack frame which could be worn confortably by the test rider,

PRELIMIHARY EAR LEVEL MEASUREMENTS

These measurements were conducted to establish instrumentation range
settings and to obtain an idea of the approximate noise Tevels to be
expected during our test runs.

Stationary Measurements

The measurements were made during dynamemeter tests on a Honda 750cc
motarcycle with various non-stock mufflers installed, A B&K Hndei

2204 sound Tevel meter with a 1 inch microphene was used to measure

car level "A" weighted sound-levels with the microphone pointed both

up and down, These data are shown in Table 1, together with measurements
made at 50 cm and 25 feet, Different power settings, from 50% to 100%

of power at rated rpm were made and the sound Jevel measured for each
setting.

The ear level measurements obtained covered the range of 101 to 110 dBA

while the levels measured with the micrephone oriented up and down showed
small differences except for the 1009 setting on both runs on the Kerker
muffler-where the variation was 3 and 4 dBA respectively.

Moving. Measurements:

Preliminary moving vehicle tests were performed at the Los Alamitos tast
site to check out the data acquisition system, For thesa tests, the micro-
"head-band which was worn by the rider.

A LA

Sound .1evels uerc‘méasured'dﬁring the F76 test run {with a BMW R90/6
motorcycle) and at various .coasting speeds (with engine off) from 30 to
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€0 mph (in 10 aph increments}. During the F76 run, data were recorded at
50 ft, and 25 ft., as well as at ear lavel,

Wind at the site during these tests was 16 mph out of the South-Vest;
motorcycle,runs viere Horth-South, Exit speed on the F7G6 test was 48 mph,

Data from thesc tests are shown in Table 2, Typically, during the F76
test, ear level maximum sound Tevels were 102 dBA, 25 ft, levels were
88,7 dBA and 50 7t. levels were 81.2 dBA.

During the coast phase sound levels rangad from 89 to 102 dBA for coasting
speeds of 30 to €0 mph respectively. A significant effect and potential
source of interpretive error was uncovered during these coast tests.  The
driver had been instructed to merely shout his coasting speed at the
decades, but he assuned that his voice would not be lieard over the wind
noise, so he cupped one hand and placed it in front of his mouth as a
sort of funnel toward his ear immediately prior to each shout. However,
the presence of fingers about 2 inches in front of (air-streamwise) the
ear/microphone created a turbulent air flow with pressure fluctuations
greatly in excess of both engine noise and undistributed wind neise,

This effect is i1lustrated in Figure 1, which for clarity shows only a
2000 Hz 1/3 octave band sound pressure level history; the notatiens are
based on field notes and careful listening of the recording, Typical
differences in spectra are shown in Figures 2 (F76 ear level), 3 (60 mph
coasting ear level), and 4 {55 mph cupped hand turbuience). In all cases
the weighted overall level is in dBA.

STATIOMARY EXTERMAL NOTSE MEASUREMENTS

To obtain reference data on the helmet, which had been modified for
instrumentation, and also a latex swim cap which could be used over the
microphones to reduce the effects of wind noise, we performed a series
of stationary tests. Because the data from these tests were to be the
baseline reference, a very repeatable and stable sound source had to be
chosen, The device selected 1s called an I.L.G., and is normally used

as a sound power reference source in reveberation rooms. The I.L.G. was

taken cutdoors and placed:on an asphalt surface, the octave band sound

E-4
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pressure Tevel (SPL) was measured at 8 locations arcund the I.L.G, as
shown in Figure 5, The background SPL was also measured,

These data, presented in Table 3, show that the radiation pattern around
the I.L.G.,is fairly uniform, Although the sound pressure in each octave
band is fairly low, approximately 70 dB, 1t {s sufficiently above the
background nofse at frequencies greater than 125 11z ko be a uscful test
noise source,

This test noise source was then located at ear height in front, left and
right of a rider sitting on a stationary wmtorcycie. Sound pressure
measurements were made with the ridér wearing the helmet with the micro-
phones inside, wearing the helmet with the microphone outside, bare
headed with microphones mounted at ear level and with the latex cap over
the rider's head and microphones., These data were analyzed into one-
third octave bands; the differences between various configurations are
shown in Table 4,

An interesting phenomenon is noted in these data. [t appears, that below
1 kHz, the helmet has negative attenyation on the side furthest from the
source, That is, if the signal at the ear furthest frem the sound source
is 10 d8 below the signal at the source side ear without the helmet, the
introduction of the helmet changes this difference to between 3 and 5 db,
Furthermore the sound pressure level at the source side ear appears louder
with the helmet on than without it. This phenomenan is probably due to
excitation of tie helmet surface material which then transaits the sound
around the head more efficiently than the air. At frequencies above 4 kHz
- the helmet appears to act as an attenuator. For the sound source in front
of the rider the helmet reduces the noise level by an average of 6 dB.
Sty i o . P :
The.same tests were performed using . a motorcycle in the high :idle mode
(3000 rpm) as a sound source instead of the.l,L.G., These data, shown in
Table 5, clearly show that-the helmet and the swim cap raise the ‘Sound
Tevel by a.small amount rather than reducing it as would be expected.
Furthernore, head arientation to-the left .or-right show some differences.
With, the, microphone, on the left side of the head and the head turned ‘to
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the left at a 4%5° angle the sound level is 2 ta 3 dB lower than when the
microphone is facing farward or 45° to the right. This phenomenon is
probably due to the masking of the motarcycle engine/intake noise sources
by the fuel tank and the rider's calf and torso.

These tests indicated that the helmet does affect the noise level at the
car when Lhe oxcltation s from a stationary motorcycle or from external
sound sources. Also either the enc-half or one-quarter inch microphones
could be suitable for the moving tests,

MOVING VEMICLE NOISE TESTS

Full scale meving vehicle tests were performed at the Los Alamitos Haval
Afr Station test site using a Harley-Davidson ¥LH 1000 as the test vehicle.
Both powered and coasting runs were made upwind and dowmwind,

As an aid to data reduction an accurate knowledge of the vehicle speed was
necessary. This was achieved by using a dc voltage generator driven by
the speedometer cable, The output of this device was a dc voltage pro-
portional to spead. This voltage was recorded on channel 3 of the FM
recorder, Two microphones were used during the test series, a half inch
mi¢rophene with a nose cone and a quarter inch microphone without a nose
cone, The rest of the acquisition system is the same as previously
described,

The helmet was modified so that the ear Tevel microphones could be ine
serted through the back of the helmet to aveid cables and microphones
being inserted under the lower heimet 1ip and disturbing helmet fit,

Data were obtained for bare head, with swim cap, and with helmet at :
three head attitudes: facing forward, 45° Jeftward, and 45° rightward.
Data were also obtained on the passenger enviranment and on, the effect,
of wind on the wicrophone when it was out of the influence of the rider's
body. This. was achieved by mounting.the microphone on the end of a:pole:
9 feet.above the ground plane. The configurations tested are.listed:in
Table 6. The 1/2". microphone had a wind bullet tip.{nase cone} and:the

:1/4";microphone was-used without nose cone.. In general, each run.listed

1 ' 1
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in Table 6 consisted of a round trip northward {downwind) and southward
(upwind), although the wind was actually at 30 to 45° from the track
run direction. The average wind component in the run direction was +5 mph,

Data reduction ind analysis was based primarily on "A" weighted level re-
corder playback of taped data and one-third octave band spectral analysis
at selectad intervals. A typical (but fully annotated) example is shown
in Figure 6, a histery of the sound level at the rider's right ear, with
the head facing forward, The motorcycle speeds are indicated in five miles
per hour increments, gear and rpm are noted as are engine cut-off and other
pertinent parameters. Hote that with the exception of first geaf accelera-
tion from stand-still, maximum power acceleration in 2rd, Jrd and 4th

gear all produce about the same maximum Sound Level of 97 dBA. The marks
"a" through "f" are the intervals where spectra (Figures 6a through 6f)
were obtained, with matching speeds between the powered and coasting phases
for direct comparison of spectral diffarences. The spectrum of 65 mph
wind noise inside a helmet is shown in Figure 7, a nominal ambient noise
spactrum is shown in Figure 8.

Summary data from the coasting runs are presented in Table 7, These same
data are shown graphically in Figure 9. Powered run data are shown 1n
Figure 9 also, in left margin,

The data acquired during coasting measure the effect of wind at the rider's
ear, The effect of wind impingement on the half-inch microphone with the

nose cone is negligible, as evidenced in Figure 9, from 60 dBA at 35 mph

to 73 dBA at 65 wph, Comparisen of "bare head" to "in helmet” facingu for-

-ward levels show in-helmet noise levels to be 5 to 10 dB higher than the

bare. head:levels. Bare head lavels are significantly different when the "
head. attitude is changed from the facing forward pasition, With the head
turnad 45° ito: the left or right the sound levels at the trailing ear are
20:t0:30 dBA higher than at- theileading ear depending on wind speed.
This 1s elearly shoun in.Figlre 10, runs R5D and RSU, where, even though 5
the1/4'{nch:microphone- 15 extremely sensitive to wind noise, the ré]aﬁi'ifé
intensity of the 174 and 1/2'inch- microphone; are reverséd as a ‘function of
head attitude. [ncidentally, the tracas of runs R4D and R4 {same run as
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Figure 6 but at a slower level recorder paper speed) alse show the longer
duration of coasting runs upwind (R4U) than downwind {R4D}. The head
attitude effect is significantly reduced by use of a helmet, the difference
now being 2 to 7 dBA, These differences in sound level between front and
back are attributed to turbulence around the head with the downstream ear
in the vartex shedding zene. The helmet provides some apparent attenuation
of the turbulence induced noise at the downstream ear, and because of fts-
smooth surface probably produces a less turbulent flow down stream. e
attempted to pick up helmet produced noise with a coasting run past a
statienary microphone, This run was made at approximately 54 mph. The
distance between statfonary microphone and helmet was six inches. The sound
Tevel recorded at the stationary microphone was 87 dBA while the simultaneous
outside helmet car level was 96 dBA, This indicates that the turbulence
genérated near the helmet is significant in exciting the helmet but does not
radiate sound toward the stationary microphone, The helmet interior noise
levels are probably caused by turbuience generated by the air flow across
the edges of the helmet cut-out. It should be noted that the external
measurenent of &7 dBA may be misleading because of the extremely short
duration of the pass-by level, as shown jn Figure 11. The pen speed
selected corresponds o the Sound Level Meter Fast response, and the

traces shown on Figure 11 could be interpreted as B6 dBA maximum (other
runs reached 87 dBA), A real time analyzer set on fast random and maximum
hold yielded a maximum of 86.6 dEA,

The passenger environment was determined by a measurement at the passenger
location, cutside the passenger helmet, These sound levels are compared
to sound levels measured outside the driver's helmet; 6 dBA to 9 dBA

.differences were noted; with the passenger environment being higher than

the driver environment, This occurs because the passenger sits in the
driver's turbulent stream.

Comparison of powered to non-powered runs show that turbulent noise,
although significant, is generally masked by the motorcycle noise during
maximum power acceleration as evidenced by the rapid drop in Sound Level:
after engine cut-off, as shown on Figure 6. Maximum powered noise levels:
at the ear for bare head are fairly constant over the 30 to G5 nph speed
range with only a 3 dBA varjation,
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6,0 PRELIMINARY RESULTS

from the data presented in this report, it can be concluded that:

1.

The noise spectrum of up to 40 mph wind turbulence is primarily in
the low frejuency region, and masking of motoreycle noise only occurs
at higher speeds, {above 60 mph) where both the intensity of wind
noise increases, and the spectrum shifts towards the mid frequencies,

Turbulence-generated noise occurring at the bare headed cperator’'s
ear Is significantly affected by head attitude, the trailing ear being
20 dBA louder than the ieading ear.

Operator ear noise levels can be spmewhat higher when the test helmet
is worn than without, for specific operating conditions, as noted in
this report, but the head attitude effect is sharply reduced.

Motorcycle noise (during maximum power acceleration) is the signifi-
cant contributor to ear ievel nofse at speeds up to 60 mph for both a
helmeted and bare-headed .operator facing forward an the motercycle

used in these tests. .

The passenger environment turbulence-generated noise s from 6 to 9 dBA
higher than the driver's, leading to a masking of motorcycle noise at
about 10 mph Tower speed than the driver's.

The data acquisition system used for this test, produced excellent
laboratory quality data, but it is not suitable for day-to-day use due
to its cost and complexity.

fFor a stmple data acquisition system to recard sound level only, it is
recommended that:

,]n

. The input signal be prefiltered to at least sliminate frequencies
' below 25 |1z, and preferably provide the "A" weighting correction
prior to the tape recording stage.

E-9



2.

A superminiature microphone be included as part of the system, for
insertion into the ear canal to measure the noise actually incident

on the ear,
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HONDA 750 SOUND LEVELS (dBA)

DYHAMOMETER TESTS

LEFT EAR MICROPHONE

MUFFLER 50 cm MUFFLER
TYPC & TLST SOUND LEVEL (dBA) FACIIG
COMDMITEON a5 uP DOWN
ALFABET
1st, 100% 91.5 7 104 105
WINNING '
1st, 1003 104 126 108 110
2nd, 1003 104 126 10 108
2nd, 70% 101 12) 107.5 107
2nd, 60% 94 116 104 104
2nd, 50% 93 114 101 101
KERKER
Tst, 100% 102 123 109 106
1st, 70% 94 15 105 103
1st, 602 92 14 102.5 101
1st, 50% 90 13 101 100
2nd, 1003 103 126 110 106
2nd, 70%. 97.5 "7 105 105,
2nd, 60% 94,58 15 103 102
2nd, 50% g2 114 102 101
TASLE 1
E=11.
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RECNARDED AT 25' °

o
u

R

L
R
L
R
L

A, 2
89.6
Bg.2
89.3
gg,z2
g88.8

88.7

COASTING

SPEED

{MPil}

60
50
40
30

4-14-76 ALAMITOS TEST SITE
B MOTORCYCLE, TEST F-76, #139
SOUND LEVELS {dBA)

RECORDED AT 50!

81.9 101.6
81.1 102.3
81,4 102.1
81.0 102.6
81.1 102.2
81.0 102.3
SL=  81.2 SL= 102.2

EAR WIND SUCCESSIVE RUNS MOISE SOUND LEVELS (dBA}

100 102 102
91 95 95 96
88.5 92 92 94
88 89

TABLE 2

Ea12'

RECORDED AT EAR LEVEL
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AL AU YAVY ADS0

LEVELS 1,5 METERS FROM ILG (dB re 20 uPa)

OCTAVE BAND SOUMD SOUND PRESSURE

0B
fe B,G, 0.0° 45° 90° 135 180° 270° 315° ABOVE B. &. -
Fre R4 0 P W
31.5] 63 70 67 6 74 &8 70 68 73 63 10
63 64 70 N 75 74 &8 74 72 71 63 . 8
125 62 7070 n N 70 73 n 66 60 6
250 54 g9 70 72 72 70 72 n 69 54 15
. 500 53 69 70 72N 88 7 70 69.5 49 20
; 1000 51 nn N n 71 70 71,5 &8 44 22
! 2k 44 73 2.5 N N 67 7] 72,5 69,5 41 28
i 4k (48 B8 7N 71 69 62 i 72 69,5 39 30
5 Bk |31 65.8 71 in 60 71 70 66.5 35 31
r t 68 78,5 79 81 80.5. 77 a1 ] 78 66
L A 54 77 78 B 74 78 78 75.5 52

ILG SOUND PRESSURE LEVELS

TABLE

E-13.:
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DIFFERENCES 1N 1/3-OCTAVE BAND SOUND PRESSURE LEVEL (dB)
AR SOUND LEVEL (dDA)

A
hoE HICROPIHDKE LOCATION A , S
COCAT o AID CONFTGURATION 173 OCTAVE BAND CCHTER FRFGUENCY (kliz) L
.2 A 8 2 q - 5
Rinht side, {bare}-{in-helmet) 2 -3 00 2 0 <2 -4 -3 4 3 9 Y& 18 3¢ 13 17 17
Right Left side, (bare)-{in-helnet} -3 -4 -4 -4 -3 -4 -3 -2 -1 0 3 5§ & & 13 - -
Right-Left, in helinet 2 0 -2 -4 0 3 7T 7 9 7 1 1 9 b -
Right-Left, bare 31 2 2 4 6 6 8 7 1 15 W o5 9N 12 10
Left.side, (bare)}-{in-helmet) - -2 3 5 2 -3 -4 -1 1 4 10 14 M 14 1w 21 17 2
-m Left Rigilﬁ‘{side. (bare)-{in-helmet) -6 -7 -7 ~4°-5 -5 -4 2 0 1V 2 Y &5 F 1 1 9 -3
'--'; Left-Right, in helmet 0 -4 -8 -7 -3 1 4 4 5 4 2 -1 0 -3 -3 0 - 2
Left-Right,. bare 2 1 2 2 3 4 4 4 6 & 14 M4 &8 4 b6 N g 8
Left side, hare-helmet -1 -1 1 6 7 6 & 6 &5 © 1N 7 612 13 15 18 6
Front Right side, bare-helmet -1 -3 -2 16 7 0 3 4 N 7 g 4 12 10 17 12 G
Left, {(helmet over M)- -1 1 3 600 0 1Y 4 7 6 6 8 B & f G 5

TLG STATIONARY TLST SOUND PRESSURE LLVEL DIFFERENCES

TACDLE 4




pp——e UL LA L L

Bare lead
Swim Cap

Helmet

Bare Head
Helmet

OQutside
Helmat

SGUND LEVELS (dBA)

HEAD ATTITUDE

LEFT FRONT RIGHT

89 g0 o2 1/2* microphone
90 93 83

a9 91 92

88 1) 52 174" microphone
90 N 92

87 87 91

IDLE STATIONARY TEST SQUND LEVELS FOR DIFFERENT HEAD ATTITUDE

TABLE 5
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e w wAE R E Ak

RUN,

W o ~N; & L N -

—
o

1
12
13
14
15
16
17
18
19

Ha, TAPE COUNTER

10
19
65
102
138

205
240
276
N4
350
385
420
450
496
538
585
627
673

CHZ = 1/2"M;  CH3 =

LOCATION AND ATTITUDE

Cal, & ldent.

Tach. Cal.

Bare Head, Facing Fwd.

Bare Head, Facing Fwd.

Bare Head, Facing Fwd.

Bare Head, 45°R, 45°L

Bare Head, 45°L, 45°R

Swim Cap, Facing Fwd.

L* on shoulder/sleeve; R* on shoulder/Neck
In Helmet, Facing Fwd.

In Helmet, 45°R

In Helmet, 45°L

Outside Helmet, Facing Fud.
OQutside Helmet, 45°R

Qutside Helmet, 45°L

Outside Helmet, Passenger, Fwd
°Back of Helmet; *Qutside Halmet
®0n Top of Rack;*Qutside Helmet
“0n Top of Rack;*0On Top of Pole 9!

Speed (DC); CHA = 1/4"H

MOVING TEST RUN SCHEDULE

Lo TAMEG

‘1/4u
H
CAL

OIIQQ;DZ;UWSUI_I_F"I_I—NZ:U
*

]/2||
N
CAL

ﬂ'l’"l‘"l—l_l"I—I—Z‘JWm;OWr'l_r_

*

T



SOUND LEVELS (dBA) AVERAGES DURIIG COASTING,

SPEED UPWIND,

SURTRACTED DOUHMIND

5 HPH ADDED TO MOTORCYCLE

TYPICAL MAX, MOTORCYCLE NOISE AT TOR OF ACCELERATION

58 dBA

RUNS MICROPHONE ATTITUDE OF APPAREHT WIND SPEED ({MPH)
HUMBER LOCAT IONS MICROPHOKE & 35 40 45 50 55 60 65
HEAD
V" 3-4 Bare Head Facing % 77 81 81 85 88 9
~ 5-7 Leading 79 85 B3 87 88 a9
. 5-7 Trailing 94 95 105 110 13 1N 113
10 Facing 80 85 8 91 94 98 100
1 In Helmet Leading 80 81 85 488 91 95 g7
12 Trailing 82 83 87 93 99 99 103
13 Facing B5 91
14 Outside Helmet, Leading 7% 78 83 B2 85 Down
r
15 Driver Trailing M o118 77 B3 92 3;?3
16 Outside Helmet, Pass. | Facing 76 82 8 91 100
19 9' High, on Pole Facing 60 62 64 66 6B 69 13

TABLE 7

FIAILLT wf LAV RINFAY LD



THEVA == FAE MR AAY ahfaild

81-3

Biuel & Kjier
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5b

4§'::"f:"f" '3’9". MR PER Vorce AMMOTAT!CM L

/ TuRBuLE NCE (Hpm RAlSE'D)

" TUK BUL.EM(.E

-70__.__|1 . GEAR

START =~ ‘-:':,','

QP 1102

FIGURE 1. NOISE INDUCED BY TURBULENCE
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FIGURE 9. SUMMARY OF DATA
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MOTORCYCLE DEMAND FORECASTING MODEL
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Apnronch and Methodolory

The analynis of the market environment for motorcycles and the price of

motoreyeles (and other prices) over the period 1973 te 1975 indiented the

approach to model stntistieally the determinents of demand for unit
motoreyele sules. Statistieal equations were estimated econometrienlly
by relating unit motorcycle nnles (by type and funetion) to demegraphic,
income, prices, and motoreycle cherneteristiecs (i.e., price) over the
period 1973 to 1875, Given these cstimated equations, and the forecests
of the cxplenatory veariables freom Data Reaources, forecasts of unit

sales and revenues (given prices) for each class of motoreycle was
generated,

1. Estimntion Methodolory

Esch equation for motorcycle sales was estimated in real terms; i.e.,
units, rather than totel retail velue. Total retail value is the
product of total unit nales and unit price; estimating the retail value
of motoreycles would not indicate the real influence of price effects
on unit sales.

A1l sales scries were scasonally adjusted to derive the true growth
pattern of nales without the influence of trend, cyclical or irregular
factors. Furthermore, the explanatory variables, prices snd lncomes
are seasonally sdjusted. The seasonal adjuatment process was conducted
using the Bureau of the Census XII Seasonally Adjustment Program.
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PRICE

The Consumer Price Index (CPI), io reported by the Bureau of Labor
Statistics (BLS} each month, on o peasonally adiusted and unadjusted

baais,

POPULATION

The aurber of meles with income by mge cohort is reported annually by

the Bureau of the Census.

INCOME

The mean income of males (with income) by age cohort is reported
annually by the Dureau of the Censusg.

2, The Dynanics of Motorcyele Demand

For estimation purposes, it was hypothesized that consumers of motor-
eyceles have a desired level of motoreyele purchases, and that, in any
given period, a portion of that desire will be met.

. . ot _
l.e.: 8 '~ 8, (5, - 8,,) (1)

Where: §, = actual sales {purchases) in period t
St—l = ~actual sales (purchases) in peried t-1
[ 4
§, = desired sales (purcheses) in period t

The cqefficiept,oﬁ: » Beagsures the extent to which actunl salea meet

desired sales in any given period; i.e,, ifed = 1, the actusl sales

equal desired sales; if o <= 1, then some desired seles in any

given period are unmet.

Solving (1),

. - )
St a (leod ) Sep * o< S, (2)
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For eatimation purposes, St and St-l arce known; §t, desired sales,
ip not. It is reansonoble to assume that desired sales (St) are a

function of the demographic and income characteristics of motoreycle
demanders, nnd characteristies of motorcyeles; il.e., purchase price

and operating costs and the price(s) of all other competing commoditles.

Thus, for each type of motorcycle consldered, the basie hypothesis
tested was that unit motoreyele sales in any glven peried was function~
ally related to:

a) Unit motoreycle sales in the previous period (from {2) above.

b) The demographic patterns in the age group consuming motor-

eycles.
¢} 'The income characteristies of these age groups.
d) The price of each class of motorcycle.

@) 'The price of competing commodities, ineluding those of
different types of motorcycles,

f) The user operanting costs of each type of motoreyele.

EXPLANATORY VARIABLES POPULATION

Evidence indicates that the relevant consuming groups for motorcyeles
were males in the age cohorts 20 to 2k, and 25 to 3k years. A
variant on thesc data was selected to reflect the true effective

demographic factors; i.e., malea with income in these nze groups.

These data are reported anpually by the Bureau of Labor St'ﬁtistics
and are forecast regularly by DRI'S Age Income Matrix Moéel. These
annual ‘data vere distributed linearly to generate monthly time
pseries data, ' i

P=3
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INCOME

The inéome varinble selected to refleet the real purchasing power of
motoreysle consumers wes  the Mean Inecome in 1974 dollars, of males
{with income) in the age cohoris 20 to 24, and 25 to 34 years., Mean
incomes of other age greoups were tested for statisticnl significance
in the equationz but did noet fare as well as the above. Mean income,
in 1974 dellars, of theac age groups enters all equations. These
serles are reporiced onnually Ly the Bureau of the Census. To generate
a monthly time path for these series, the monthly distribution of
Fersonal Income for the ecconomy as ¢ whole, in 1974 dollars, was
imposed upon the annual series. Fersoneal income is reported monthly,
seasenally adjusted, by the Department of Commerce. Thia series was
deflated by the Consumer Price Index (CPI), reindexed from a 1967 to

s 197h base. This scries is glven in Appendix A.

PRICE

The reteil price of each type of motorcycle was generated by dividing
total retnil value (for ecach type of motoreyele) by the corresponding
unit retail seles,

COMPETING PRICES

Sales of motoreycles compete for the consumer budget with all other
goods sold in the economy. Several alternstive competing price
variables were considered and tested in the estimation process: the
implieit price deflator for consumptlion expenditures on durable
commodities, the conaumer price index for durable commodites, and the
consumer price index for all commoditiea. On statistieal grounds,

the price variable selected to reprasent the price of competing commod-
itien was the consumer price index for all commodities (CPI).

Cross price subatitution effects were considered in the entimation

of the gpecific elasses of motoreycles; i.e., sales by ¢.c. class.and

by two-gtroke and four-atroke class. The demand for a motorcyecle of a
particular clasa will be affected by aggregete demand variables; i.e.,
agc-income factors, own price, competing price (i.e., CPI) but also

by the price of the impact of competing motereyele price variables.

r-4
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However, in nll cases, theae varisbles were relected on statisticsel

grounds,

USER OPERATING COSTS

User operating costs (gas, insurance, maintenance, deprecietien, ete. )
have been found by DRI .to be significant in influencing new anulomoblle
seles. A priori, it was expected that such factors showld inflluence
motorecycle sales to gsome extent, Various proxies for uger operating
costs of motorcycles; i.e., the conpumer price ipndex for gas and oils,
the implicit price deflator for consumption expenditures on gasoline,
ete. (relative to genersl price verianbles) were tested for statistical
gignificance in the equation estimation. None of theae varisbles, how-
ever, were found ntatistically aignificant and were dropped from the
equations. '

The basic hypothesis tested for unit motorcycle snlea waa!

UNITSSA, = f (N2083Y, MEANZ0E34, Py, CPI)

Where:

UNITESAi = Unit aales, seasonally adjusted, for the ith
class of motoreycle.

N2083h = Population of males, with income, in the age
groups of 20 to 34 years.

MEAN20G3L =  Mean income, in 19Th dollara, of males in the
age groups 20 to 34 years.

Pi a The price of the ith clasas of motoreycle.

CPI a Congumer Price Index for all commodities (CPI).

.. A1) equations were estimated, monthly from 1973:2 through 1975'12
using the Ordinary Least Squares Regression technique, '

r5
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3, TForceast Methodology

Forcessts of Male Population (with income} betweon the age groups

20 and 34 years, and Mean Inceme, in 197h dollars, of this age group,
were generated from the 12/75 forecant of DRI's Age Income Matrix.
The forccast of the Consumer Price Index was generated by DRI'a
Cycle Long 12/75 Long Term Forecast of the U.S. economy,

For the unit price of motorcycleas, it wis assumed, ng A baseline ecase,

that prices would increase at the rate of T percent per year from
1976 through 1990,

Given the estimated equations and the forecasts of the explanatoery
variables, forecasts of (seasonally adjusted) totul monthly unit
motoreyele sales, total on-rond, off-road and combination unit sales;
on-roand, off-road and combination unit snlea by two-stroke/four-stroke
breakouts, and on-read, off-road and combination unit sales by e.c.
cleases, were generated uaing DRI's MODSIM sorftware, {Stored on-line

on DRI'a computers, alternative forecasts can be readily gencrated based

upon different assumptions regarding demographic/income developments,
inflationary developments or differing assumptions regarding the retail
unit price of motorcyeles.) The monthly, seasonally adjusted sales
forecasts are summed to generate annusl unit salea forecasts.
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4, Estimuted Equations

The bhasic functionnl form of the estimeted equations for unit motor-
cyele geles woa:

~ Unit Salen (scasonally adjusted), per consuming population
group (i.e., males from 20 to 34 years) wag Tunctionally
reloted to

a) the legged {one-month) value of this varinble

b) the relative price of motorcycles vis-a-vis the
Consumer Price Index (CPI)

¢}  the Real Mean Income of the consuming age group,
and

d) dummy variables.

This formulstion reflected a) the adaptive purchasing behavior outlined
above, b) the influence of sapggregate demographic and income characteris-
ties of motorecyecle purchasers, and ¢} relative price effects, Dummy
variebles for December 1973 and January 197k were introduced into most
equations to teke nccount of the distorting influence of the cnergy
criais on motoreycle sales. The dependent variable in the equations

wag expressed in per capita terms given the crucial importance of
demographics in determining motorcycle demand.

The estimation procedure was conducted in two stepa. Firstly, unit sales,

seasonally adjusted, per consuming population group was estimated econo-
metrically. To determine how well these fermulations iwmplicitly axplained
actual unit sales, (not seasonally adjusted), the estimate from this
equation was multiplied by the number of males, aged 20 to 34 years and

by the seasonal factors of unit sales to derive an estimate of actunl
unit sales. Actual unit sales were then regressed against this estimate.
If the firat eguation was specified correctly, the ccefficlent on this
estimate should be approximately equal to one. This was found to be

true for all equations.

BT
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TOTAL UNIT SALES

Total unit motorecycle sales, seagonally adjusted, and divided by the
relevant consuming population group (males, aged 20 through 34 years)

was regressed on

a)
v)
e)

d)

ita own lagged value {one month)

the average unit priece of motoreyecles relative to the CPI
the Mean Income in 1974 dollars; of males aged 20 through
3% years

two dummy variables, for 1573:12 and 197h:1.

Each variable in the cquation is statisteslly sipnificant and has the

right sign:

the relative price varinble enters the equation with o nega-
tive sign, as expected, indicating that as the relative price
of motoreyeles inerecases relative to the price of all other
goods, then total unit sales will decline, holding everything

else conastant

meen income, in 197h dollars, of males aged 20 through 3
years, hag’ a positive sign, indicating that as reasl income
incresses, so elso will unit motoreyele sales, other things be-

ing equsal.

The elasticities of the relative price varieble and the income varisble
are ~.738 and 1.39 respectively. These indieate, that a) for every
1 percent increase in the relative price of motorcycles vis-a-vis the

‘.i..‘:«

_.CPI, total unit motorcyele soles will deeline by .738 percent, h_olding

everything else constant, b) for every 1 percent incremae in the resl

" income of the 20 to 3k male population age groups, total unit motorcyele

gales vill iperease by approximately 1.4 percent, other things being

equal.,

Pt ARy
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This formulntion explrins over almost 83 percent (R"e = ,8255) of the
(month~to-month) variation in total unit motoreycle oales, seasonally
adjusted, per consuming populstion age group., On a transformed bhasis
{sca above) this formulation explainé over 84 percent (transformed R? =
.8L16) of the variation in total mctual unit asales.

ESTIMATED EQUATTON: TOTAL UNIT SALES
UNITSTSACAY =, 27he2l ¥ UJITSTSACAPLAGL
(2.67635)

~hz2hlh,29 # RELPT

(3.17453)

+,613208 * MEAN2083k

{h.80927)

+5573.28 * DUMT3L2

{6.65)

+h638. 40 ¢ DUMTLL
R% = 8255

FIT: MONTHLY 73:2 to T75:12

TPransformed 2= .8i16

- t-STATISTICS in parenthesis

R = 1.605h
ELASTICITIES RELATIVE PRICE REAL INCOME
-.7385 +1.,39
WHERE »
UNITSTSACAP = TOTAL UNIT SALES, SEASONALLY ADJUSTED,
DIVIDED BY N20@3k4

N2083k = MALE POPULATION, AGED 20 THROUGH 34

UNITSTSA = TOTAL UNIT SALES

UNITSTSACAPLAGL = UNITSTSACAP(-1)

RELPT = AVERAGE UNIT PRICE OF MOTORCYCLES. DIVIDED BY THE CPI

o : C . i P

. MEAN2083}4 = REAL (197h DOLLARS) MEAN INCOME OF THE MALE POPULATION

AGED 20 ‘THROUGH 34 YEARS,
A plot of the actual wunit sales againast the estimated unitls'aiés ia
given below., The detniled regresnion results are glven in Appendix R,

b L g S A A A et ot £,
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The same baslc specification and funciional form of the equations was
followed for ecach type of motorcycle {i.e., on-rond, off-ropd,
combination, by two-stroke and four-stroke bresakout and by c.c.
classification). In all cases the relative price variable had a
negative algn and the real income varinble a positive sign on its
coefficient. In the case- of motorcycle sales by two-stroke and
four-stroke breakout and by e.c. classification, the price of competing
typeos of nmotoreycles was introduced inteo the equationa in order to
generate estimates of clastieitics of substitution between dirfferent
types of motorcyecles. However, on statisticnl grounds, thils nttempt
proved unfeasible. Summary statistics of the estimated equations as
wall as plots of actusrl unit sales ageinst estimated unit sales by

motoreyecle class are given below. Detelled regression results are

given in Appendix I.

Summary tables for each motorcycle category, showing coefficlents,

t-statistics and elmsticities of the explanatory variables, along with
-t}

the transformed R - end the Durban Watson Statistics are provided

in Tables L6 through 50.



TABLE

F-i

ON-ROAD DETAIL

LAGGED UNIT RELATIVE PRICE MEAN INCOME TRANSFORMED | DURBIN
SALES i WATSON
COEFFICIENT COEFFICIENT ELASTICIT_Y COEFFICIENT ELASTICITY R
(T-STATISTIC) | (T-STATISTIC}
Less Than
99 c.c.
100-169 e.c.| +738673 -267.005 ~.9275 .0138 1.162 .8510 1.859
{6.25191) (1.88866) (2.03)
170-349 c.c.| .657243 -266.771 -.9346 022181 1,22 . 8245 2.04
, {7.87124) (2.27) (2.694)
2 §350-449 c.c.| 372936 -699,473 -.967 .08718 1.52 L8174 1.588
{3.72138) {2.807) (3.9261)
450-749 c.c.| .209783 -362.33 -.863 0697069 1.49 .B116 1.5548
: (2.802) {2,33) (3.61965) :
750-899 c.c.| 263063 -120,92 -.768 .048142 1.44 . 8206 1.56
(2.09) (3.027) (4.373)
900 c.c.
plus
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TABLE

[

OFF-ROAD - DETAIL

LAGGED UNIT RELATIVE PRICE MEAN INCOME TRANSFORMED ] DURBIN
SALES - WATSON
COEFFICIENT | COEFFICIENT | ELASTICITY |COEFFICIENT | ELASTICITY R
(T-STATISTIC) (T-STATISTIC) {T-STATISTIC)
Less than . 346644 ~1638,00 -.951169 0837784 1.54892 .8158 i.6145
99 c.c. (2.780181) (-3.07013) (4.06085)
100 - 169 .252134 * * .01462 .6744B5 .8493 1.8368
c.c. (2.94974) {(7.74991)
170 ~ 349 «451802 ~180.905 ~1.14813 .0221605 1.67024 .7282 1.8251]
g.c. (4.05766) (-2.53415) (3.27084)
350 - 449 43004 . . .00267284) .527595 .7296 1.753¢%
C.C. (3.45149) (4.29743}))
450 = 749 .316025 * * .00110338 .6055594 8431 1.7968
c.c. (3.86852) (7.14955)

* Price variable not statistically significant, and therefore
omitted from specification
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DATA

Moathly data, from 1973:) through 1675:12 on total motorcycle unit sales,
reteil and wholesale values, were made availadble by the Motoreyele
Industry Couneil (MIC)., Annusl data, from 1973 through 1975, were mode
avallable by MIC for unit motoreycle sales, retail and wholesale vnlues
for on-road, off-road end combination motorcyecles by enpgine displacement
size (in cubic centimeters) and by two-stroke and four-stroke englne

eategories.

Unit retail price for cach type of motorcycle was generated by dividing
retail dollar value by unit sales,

Since only three years of data were avallable for estimation purposes,
the.equations were all estimated on a monthly basis. Monthly price and
unit sales date for all annual serics (on-road, off-road and combination,
by c.c. class and by two-stroke and four-stroke breankout) vere generated
by applying the monthly distribution of total motoreycle unit sales and
unit price to these annual series. Thess data are“displayed in the sppen-
dix, The explanstory variables used in the equation estimations,

income, populations and price, were derived from public sources and are
dosumented and storéd in the DRI computer datas bankas.
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TABLE

£3

COMBTNATION - DETAIL

LAGGED UNIT RELATIVE PRICE MEAN INCOME TRANSFORMED | DURBIN
SALES _2 WATSON
COEFFICIENT COEFFICIENT ELASTICITY | COEFFICIENT ELASTICITY R
{P-STATISTIC) {(T-STATISTIC}
Less -THan .579097 ~711,931 -.867 .03331 1.2137 .7928 1.6848
39 c.e. {6.00582) {2.034) (2.668)
100~169 c.c. . 469664 -1159.7 ~.9969 .0771813 1.438 L8101 1.567
c (5.39922) (2.40487) {3.33068)
170-349 c.c. 456098 -616,782 -.74 L06576 1.19 .B242 1.5033
o (5.843) {1.90078) : {2,.9283)
350~449 c.c. .400972 -179.967 -.812 .0233366 1.43 .8089 1.5199
) {4.29355) {2.295) (3.334)
. |450-749 e.c. .675174 -3.021486 -.45 .000496 L7411 .787 1.4887
g {6.96569) {1.5058) {2.31)
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TABRLE

F4

MIT SALES -~ SUMMARY

F LAGGED UNIT RELATIVE PRICE MEM! INCOHE TRANSFCORMED| DURBIN
; SALES 3 WATSON
; COEFFICTENT COEFFICIENT ELASTICITY! COEFFICIENT ELASTICITY R

! {T~STATISTIC) {T=STNATISTIC) i

TOTAL: UNIT .274224 -4244.29 ~.738 .613208 1.39 L8416 1.6054
SALES {2.67635 {3.17453) {4.809

TOTAL ON- .281494 -1067.83 ~.5948 .239737 1.25 .824 1.6
ROAD UNIT {2.37492) (2.79 59) {4.45)

SALES.

{OTAL OFF~= .255683 ~1281.96 ~.6508 .128049 1.33 L8210 1,6266
FOAD UWIT (2.169) {2.3839) {4.13)

SALES

TOTAL L469622 ~2417.31 -.87 .20186 1.31 .815 1.5541
COMBINATION {5.48137) {2.35) {3.3)

UNIT SALES o

SEEEEE WA el .-




TAb....

F-5

TWO-STROKE/FOUR~-STROKE MOTORCYCLE SALES

ILAGGED ONIT FELATIVE PRICE MEAN INCONMFE TRANSFORMED | DURBIN
BALES 2 WATSON
[COEFFICIENT COEFFICIENT ELASTICITY |CORFFICIENT ELASTICITY R
(T=STATISTIC) | (T-STATISTIC}
TrQ=5TROKE
On~Road . 3459 -456.644 -.8437 L0648 1.428 . 8306 1,664
{3.36869) (3.17) {4.59)
Off-Road .230848 ~415.923 -.422 .06460 1.12 L8314 1.68
(2.26788) (1.17) {2,93)
Combination .4898 -1612.38 -.7999 .138436 1.225 8247 1,.5%49
(5.88) {2.17) {3.1487)
IFOUR~STROXE
On=-Road —— -889.507 -.689 ,2369 1.6 . 8093 1.0317
{3.486) (8.02)
Off-Road «473304 ~319,249 -.8255 . 05056 1.315 .8073 1.5107
(4.53) (2.748) (3.63)
Combination 619465 ~-419.938 ~-.545 .03336 . BS L7761 1.7129
(6.368) (1.37) (2.088)
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1. _Introducticn

The health and welfare analysis of motorcycle noise impact and
possible reductions of that impact requires sound level information on
motorcycles under actual operating conditions. The cperating condition
of interest in the analysis {Chapter 5} is motorcycle acceleration in
unconstrained traffic situations. The analysis, then, reguircz motor-
cycle scund levels as measured by -a standardized acceleration test to be
translated into metorcvcle swurd levels that would be measured under
representative actual acceleration conditions. This Appendix presents
supporting informaticn for the assumption that scund levels measured.under
J-31la or P-76a less 3 dB(A) are representative of unconstr:ainfad traffic
accelerations for purposes of the health and welfare analysis.

The operating conditions that describe motorcycle acceleraticns 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 frem motorcyclist to
motorcyclist. Situaticpal factors, too, will cause an individual motor-
cyclist to accelerate differently under varying conditicns. Describing
motorcycle accelerations, then, either with distributional statistics !
or "average" cases is seen to be a very difficult task. Studies on ‘
automebile operationl have shown great variances in automobile accelec-
ation 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 acceleraticn conditions in the U.5.
A detailed study has been conducted on motorcycle operation in Japanz
but is not felt to be directly applicable to U.S. cperations.

G-1
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2. Current Standardized Tests

Current SAE procedures and IS0 procedures measure motorcycle noise
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
including 100% of maximum rated RPM for some motercycles under some
tests. Further, maximum noise under test (presumed for most motorcycles
to occur at the highest engine speed achieved during the test) occurs at
various distances relative te a microphone location. The procedure most
commonly used in the U.S. currently is the SAE J-33la or variants thereof,
The J-331la procedure includes & feature whereby motorcycles reach their
maximum tested engine speed at different distances from a microphone
depending on motorcycle performance characteristics. The procedure which
EPA has been investigating for use in Federsl regalations (F-76a) measures
motorcycle noise at differing fractiens of maximum rated engine speed
{depending on engine displacement) at a standardized position relative
to a microphone location. As discussed in Chapter 3, sound levels mea-
sured under these two procedures are felt to be statistically comparable
although individual models may vary by several decibels.

The J-331a 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, also a Full~
throttle procedure, features somewhat lower 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-33la
test can be used to calculate average acceleration rates during the:

G-2
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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 acceleratiecn 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.

3. Adjustment to Sound Level Measured Urnder Standardized Tests

Since J-33la and other tests are not directly useable for noise
impact analysis, certain adjustments must be made to measured values.
EPA is aware of several studies that have been conducted which measured

3,4,5,6,7
motorcycle noise during actual operational conditions,

Scme of
these studies included a broad range of motorcycle operating conditicons
with qualitative descriptors of acceleration or cruise conditions. The
study conducted by the Illinois Task Force on Neise, however, tested
motorcycles at controlled acceleration rates, It is not apparent that
standardized tests were conducted on measured motorcycles in any of these
studies so comparison with existing data on motorcycle sound levels cannot
be made. It is apparent from every one of these studies, however, that
motorcycles under cruise are considerably gquieter than under acceleration,
and that acceleration rate is a very important determinant of generated
sound levels.

Since direct relationships between operational sound levels and
standardized test sound levels are not available, the health and welfare -
analysis requires several.assumptions to be made,  EPA attempted to develop
a relationship between sound levels and fractional acceleration rates

G-3:
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based on the Illinois Task Force on Noise studv. This effort, however,
was not successful in obtaining useable results. Instead, motorcycle
sound levels as a function of engine speed at the shift points Eetween
first and second gear, and between second and third gear were examined.
It was apparent that for most metorcycles these two shift points occur
at about the same engine speed. Accordingly, the shift point between
second and third gear was used exclusively in this analysis.

Represantative motorcycle accelerations are described in this
analysis ky a single set of acceleration conditions. These "representa-
tive" conditions feature partial-throttle acceleration to a mederately
high engine speed before shifting. The engine speed achieved before
shifting is 3ssessed to be a speed scmewhat lower than is specified in
the F~76a procedure. Similarly, throttle setting is considered to be
somewhat less than the full throttle condition specified in J-33la/F-76a
testing.

It is generally agreed that smaller motorcycles accelerate to higher
relative engine speeds kefore shifting than do larger motorcycles. This
phenomenon is accounted for in the F-76a test. It is considered to be |
a reascnable assumption that accelerations can be represented by maximum
engine speeds some ten percentage points of maximum rated RPM less than
the speed specified by F-76a. According to this assumption small motor-
cycles would be considered to accelerate to 80% of maximum rated RPM and
very large motorcycles to 50%, with a sliding scale in between. The
extreme points of 80% and 50% of maximum rated RPM do not appear to be
unreasonable although the 80% figure may be scmewhat low for very amall:

motorcycles,

i e A R e



The reasonableness of the assumption that representative accel-
erations might be some constant decrement below F-76a (rather than
different decrements for large and small motorcycles), can be checked
by investigating motorcycle engine speeds as a function of road speed.
EPA air emission requiations specify that, unless otherwise stipulated
by the manufacturer, gear changes between second and third gear during
the standard air emission test ate to occur at 28 mph for motorcyclas
over 250 cc. Table G-1 presents the engine speed {as a fraction of
maximum rated RPM) of several motorcycle models at 28 mph in sSecond gear,
The results, displaved in Figure G-1, ipdicate that, if motorcycles of
250 ec and greater generally are shifted at about the same road speed,
the graduation of engine speeds in F~76a is not unreasonable for repre-
sentative accelerations.

I'-[oto.rcycle sound levels at ten percentage points less than F-76a
closing RPM were obtained from the data in Appendix C. Table C~12 con-
tains sound level measurements for several motorcycles that were tested
at more than che closing engine speed under F-76/J-~47-type testing. From
these data it is possible to interpolate moteorcycle sound levels at F~76a
closing engine speed and P-76a less ten percentage point closing speed.
These data are included in Table G-2. This Table indicates that, for
this sample, motorcycle sound levels at ten percentage points below F-76a
closing speed (full throttle) would ke between one and two d3(A) below
their F-76a value.

- To account for the fact that representative accelerations are likely
to be conducted at less than full-throttle, an additional adjustmenti is
necessary, EPA is not aware of available data which specifically

G-5
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focuses on engine load as a variable distinct from other parameters
such as engine speed. The JANAz study did develop a relationship which
empirically modelled sound level as a function of acceleration rate,
but that is not seen to be directly applicable, The formula develcped,
however, would indicate that the impact of average acceleraticn rate is
not particularly large {the difference between a 0.2 "g" acceleration
ard & 0.4 "g" acceleration would be 3 dB(A)). Wanting directly appli-
cable information, it is assumed that the effect of less-than-full
throttle acceleration amounts to cne-to-two dB{A) for most motorcycles.
Additional measurements to quantify this phenomencn are seen to be
desirable.

The combination of the two assumed adjustments to J-33la or F-76a
sound levels for representative accelerations amounts to a two to four
dB(A) decrement across all medel lines. Accordingly, the health and
welfare analysis uses the assumption that P-76a or J-33la sound levels
less 3 dB{A) are representative of accelerations in unconstrained traffic
conditions.

4, Conparison 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.

{a} Motorcycle Industry Council Studies. Studies conducted by the

Motorcycle Industry Council have been summarized in Reference 4. The

sumnarized studies include motorcycles measured both under acceleratien

anrd cruise conditions. It was found that low speed sound levels of

motorcycles have fallen from the high to low 70's {dB(A)) over the past
G-6
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six years. Further, it was found that accelaraticn sound levels of
metorcycles (with modified mororevcles included) range from mid-70's to
high 80's. Differences between acceleration and cruise levels were found
to vary between 3.5 and 12 dB(A). These differences between acceleration
and cruise sound levels provide a very limited basis for compacison of
the assumption and these measured data, as discuss further below.

(b)y California Highway Patrol and Chicago Urban Studies. A survey

9
of vehicles operating cn California highways included measurements

of motorcycle noise under the following conditions: level roadway, ac-
celeration, and grade, Since these measurements included modified and
unmodified motorcycles of unspecified manufacture date, and since no 7
standardized test was conducted on measured motorcycles, ho direct
concliusions can be drawn from these data on the relationship between
operational and standardized test sound levels. However, the sound level
differences between acceleration and level rcadway operation can be
determined if it is assumed that a ranking of a motorcvele populatien
according to increasing sound level would remain the same under both of
these operating conditiens. Examing Table G-3, it ¢an be seen that the
sound level representative of the upper tenth percentile of motorcycles
shifts from 6.5 4B{A) below "present limit" under cruise conditions

to 1 dB{A) below "present limit" under acceleration conditions, a change
of 5,5 dB(A})., This transformation can ke conducted for all percentiles to
determine a trend., Again assuming that relative motorcycle ncise rankings
do not change, this survey would indicate that acceleratlon operations are
4~6 dB{A) louder than cruise operations and that grade operation is about

7 dB(A) louder than cruise.
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The Chicago Urban study also measured sound 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. Pigure A-1 of that study (Figure G-2) shows
acceleration sound levels of 80.1 dB{A) {s = 5.6) and cruise levels of
73,3 dBR(A) (s = 4.4), a difference of 7 dB(A).

These studies imply a certain relationship between motorcycle
acceleration and cruise noise. If a relaticn between motorcycle cruise
and standardized test conditicns can be developed, the assumed relatioﬁ
between acceleration and standardized test can be checked. The difference
in motoreycle sound 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-23la
and 35 mph 'cruise. Differences for 70 models were averaged with a re-
sulting difference in sound level of 10.3 dB(A) (s = 3.2).

If 7 dB(A) is used as the difference hetween motorcycle sound levels
under acceleration and cruise conditiens, and if 10 &B(A) is used as the
difference betwren J-33la or F-76a levels and cruise conditions, it is
seen that the assumption that J-33la/F-76a sound levels less 3 dB(A) are
representative of accelerations in unconstrained traffic situations may
not be inconsistent with data measured in the MIC, California and Chicago
studies, This artificlally constructed difference tetween highly varying

figures, however, is not in any sense intended to be a showing that a 3
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dB(A) decrement is accurate. Rather it is intended to show a lack of

conflict with measured data.

{¢) Illinois Task Force on Noise. In a study conducted at the

University of Illincis, twenty motorcycles were tested under controlled
acceleration conditions-.} Motorcycles were tested under different
acceleration rates until a motorcycle accelerated from a dead stop for
100 feet in 4.B seconds (terminal speed 28 mph, average acceleration
rate 0.27 "g®)., This time interval was used because a previous study
had determined that it represented the 75th percentile of acceleration
rates of automobile drivers in Illinois, The study showed that the
sourd levels of urmedified motorcycles tended to be in the mid~to-low
70's (dB{A)) at these acceleration rates., Of the relatively new bikes
tested with no apparent defects, J-331a data were available in the MIC
repoct on seven. These motorcycles, shewn in Tables G-4 and G-5, dis-
played acceleration sound levels some 5-12 dB{A} below J-331z values.
The acceleration rate tested, however, is considered to be lower than the
representative acceleration desired for the health and welfare analysis.
As discussed above, adjustments to account for different acceleration
rates were pursued but did not provide meaningful results. The data in
the Illinois study, however, are mot felt to be seriously inconsistent

with the representative acceleration assumptions made,

- e g s
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TABLE G-1

MOTORCYCLE ENGINE SPEECS AT 28 MPH

ENGINE SPEED AT RATED ENGINE SPEED FRACTICN OF MAXIMUM
MODEL 28 MPH -~ ZND GFAR (REM) { REM) RATED RPM AT 28 MPH
Honda
CB-550K 4000 8000 0.50
CE-500T 3900 8500 0.46
CB-400F 5200 6000 0.58
XE~350 5500 7500 0.75
Yamaha
X5-750D 3260 7000 0.47
X5-650D 3200 7000 0.47
X5-500C 4600 8000 0.58
RD-400C 4100 7000 0.59
X5-360 2D 4600 8000 0.59
Kawasaki
KZ~1000 3200 8500 0.39
K2-750 3400 7560 0.46
K2-650 4100 8000 0.51
Ki-400 4100 7500 0.55
KX-400 5100 1000 0.73
Suzuki
GS~750 3700 8500 0.44
G1-500 3500 6000 . 0.57
G5-400B 5100 8500 0.60
GT-380M 4900 8500 0.6l
GT-250A 5600 7500 0.75
H-D
KI~100Q 2800 5000 0.56

Source: Motorcycle reviews in Cyele and Cycle Gulde magazines
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TABLE G-2

MOTCRCYCLE SQUND LEVELS AT TEN PERCENTAGE

BOINTS LESS THAN F-76a CLOSING ENGINE SPEED

F76a Sound Level Less

Bike Number Motorcycle Model F-76a = 10% Sound Level (dB(A))
104 Honda GL~1000 1.5
121 Kawasaki K2-900 2.4
176 Suzuki GT-750 1.6

=L H-D FXE=-1200 3.2
186 H-D XL~1000 1.9
105 Honda CB-750 1.6
101 Honda CJ~360 1.5
106 Honda CB=-550 1.0
108 Heonda CB-125 1.1l
119 Kawasaki KH-400 1.1
120 Kawasaki K2-750 2.2
128 Suzuki  GT-500 0.7
107 Honda CB-200 1.3
132 Suzuki GT-300 0.9
110 Honda AL~-125 2.2
131 Suzuki GT-380 0.7
126 Suzuki GT~185 1.2
125 Suzuki  T5-400 1.5
130 Suzuki Ts-100 0.3
188 H-D SX-175 0.5

82 KD 55-125 0.4

93 H-D 5X=125 2.2
123 Kawasaki KH-250 2.6
115 Kawasaki XH-100 1.0
118 Kawasaki KE-1C0 1.3
112 Honda Xr-100 2.5
113 Honda XI~-250 1.6
134 Yamaha D7-250 0.3
135 Yamaha D7-175 a.7
174 Yamaha  X5-650 1.5

n=30 x=142dB(A) s=0.72ds8(7)

Source: Table C-12
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TABLE G-3
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Year

1971
1973
1973
1873
1974

1966°

1966
1974
1975
1972

1970
1973
1971
1971
1971

1974
1972
1973
1974
1972

Fvwww <3 ILE BESAY ADoO

Malte

Rawasaki
Suzuki
Honda
Kawasaki
flonda

Suzuki
Honda
Honda
Honda
Honda

Suzuki
Suzuki
Honda
Houda
ilonda

Suzuki
Yamaha
Honda
Kawasaki
HOnda

Source:

TABLE CG-4

REPORTED RESULTS ON MOTORCYCLE ACCELERATION TESTING

(TABLE 1.

Size (ec)

90

125
345
100
360

149
160
550
750
250

492
250
323
100
350

738
650
444
175
350

(T8 125)
(350 ¢B)
(65)

(360 ¢B)

{(cH)

(KS)

(T500)
(18)
(CR)
{CB)
(5L)

(750 GT)
(X58)
{450 CB)

(cL)

MOTORCYCLE SUMMARY )

di(A)
Tendency

16

70
71
n

84.5
76

Max{mum
aB(A)
Recorded

76
71
73
70.5

177
78
70.5
74
73

75
83
80

78

73
79
73

72

MOTORCYCLE NOISE LEVELS - A REPORT ON FIELD TESTS

Overall
Maximnum
di(A)

76
71
73
71

84.5
78
72
74
73

75
83
40

78

73
79
73

72

(Rei. 7

Group

il
Not usable

1

1

1

111
I
I

I
I

II

Iv

v
Not usable

1I

I

I

1
Nor usable

II
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TABLE G-5

J-33la SOUND LEVELS COMPARED WITH
MOTCRCYCLE SOUND LEVELS UNDER ACCELERATICN

J-331a Scund Acceleration Difference
Motoreycle Model Level (dB(A}) Sound Level (dB{A}) (dB(A))
1973 Honda CB 354 :1¢] 70 10
1974 Honda 360 16 71 5
1974 Honda CB 550 79.5 72 7.5
1575 Honda CB 750K 79 73 6
1974 suzuki G7-750 84.5 72.5 12,5
1973 Honda CB~450 81 .73 8
1972 Yamaha XS~650 B4.5 78 6.5
Source: Refs. 7 and 8
"
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APPENDIX H

RECENTLY GATHERED MOTORCYCLE SOUND LEVEL DATA



IHTRODUCT ION

In a previous study conducted for the U. S. EPA, McDonnel Douglas
obtained baseline naise emission data on new motorcycles and

aftermarket products, evaluated existing noise test methodologies,
developed improved testing concepts, and identified problem areas.

In that study, baseline data were obtained using the J331a test procedure.
The J2337a measured Tevei however, is sensitive to sprocket ratie changes,
not proportionate to any real change in the vehicle's noise emission,

The method is similarly sensitive to gear selection in the test (which

may be a subjective decisjon); for some vehicles ambiguity cccurs, permitting
two results differing by up to 6 dB. The reason for this variability is
that the distance from the motorcycle to the microphone, at closing rpm

and power, is not contrelled.

To ochviate this situation, a test procedure designated F76 was developed,
In this procedure, 75% rpm at full throttle is always reached at a point
25 feet past the microphone. Statistically the F76 level is about 4 dB
higher for the large motorcycles, and 2 d8 Tower for the small ones.

A variation of the F76 method, designated F76a was then developed empirically
and was subjected to brief experimental verification. It differs from

the F76 1in that instead of testing at 75% rpm, the test rpm is 90% for

100 cc motorcyctes, reducing with displacement to 60% rpm for motorcycles

of 700 cc displacement and larger, The method was designed to yield
statistical correspondence with the J331a method, and to recognize the

fact that the smaller machines, both in acceleration and constant speed

modes tend to operate closer to maximum rpm and power than do the large
motorcycles.

H-1
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In any of the above test procedures, tachometer accuracy, and tachometer
lag, can affect the measured sound level. If the tachometer lags sub-
stantially the true rpm, the closing rpm will be higher than specified,
resulting generaliy in a higher measured sound level,

The present study, reperted herein, is an extension of the previous work,
and is directed at further evaluation of the F76a method, and at means

of eliminating tachometer variables. The present study also addresses
stationary vehicle test methods which may be correlateable to the moving
test method,

In the course of the current study, the opportunity was also taken to

abtain sound levels prevailing at the rider's ear during various operationai
modes of the motorcycle.

H-2
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SECTION 2

SCOPE OF WORK

The study reported herein encompassed the following tasks:

A.

D,

Measurement of noise emissicn of 32 representative motorcycles, using
test procedures J331a, F76, F76a, and F50. This prevides measured
F76a data (in contrast to jnterpolated/extrapolated F76z data provided
by the previous study), relateable to the other test methods. The
vehicle tachometer was employed where so equipped; otherwise a portable
tachometer was installed,

Measurement of noise emissfon of the same motorcycles using a variation
of the F76a test, at an rpm different from the F76a and F76 rpms.

This provides three data points per vehicle, for assessing effect

of rpm {at full throttle) on noise emission,

Development of a techmique for measuring road speed to verify the F76a
closing rpm. Methods evaluated included use of & radar gun, a laser-
beam speed gate, and a tape-switch speed gate. The tape-switch
technique was adopted to provide the rpm reference, to which other
methods of establishing rpm could be compared.

Measurement of noise emissions by F76a procedure using the tape-switch
speed gate (instead of the vehicle tachometer) to estabiish specified
closing rpm. This permits quantifying sound level measurement error
in relation to tachometer lag.

Tachometer evaluztion; evaluation of various tachometers in the F76a
test application., Tachometers evaluated include:

Vehicle Tachometers (Japanese, U.S., European)

Sanwa MT-03 {inductive connection to secondary)

Rite Autotronics 4036 (inductive connection to secondary)

Dynall TAC-20 (series connection in secondary)

Harmon Tack II {digital, Max. hold, direct connection to primary)
AES1 {prototype, digital, max. hold, direct connection to primary)

tH=3
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Hartman Wireless {no comnection required)
V00 special (variable damping, mechanical drive)
Auto Meter 439 (direct connection to primary)

Auto Meter Rev-Control 451 {engine shut-off, direct conpection
to primary)

Evaluation of IMI test procedures: IMI-C, IMI-E ang IMI-CS50; manual
operation and by fgnition disable by Rev-Control, (Mote: the Jetters
Il stand for idle-max-idle, a carryv-over from the diesel truck
stationary test; not an accurate descriptor in this case.} In

the IMI-C test, with the vehicle stationary, the engine is stabilized
at 50% rated rpm, the throttle rapidly fully opened and throttle
closure initiated at the F76a rpm. Sound level measurements are
taken at 10 ft. to the side of the vehicle, IMI-f is similar, except
the throttle is opened at 500 rpm above idle, closure initiated at
F76a minus 13% rpm. The IMI-C50 is the same as IMI-C except measure-
ments are taken 50 ft. to the side, 25 ft. aft of the motorcycle,
simulating the microphone-vehicle relationship ef the moving F76a
test.

Data from this task permit assessment of the degree of repeatability
of the IMI methods, and their correlation with the moving test levels.

Dynamometer tests at part throttle. The F76a data, and similar data
obtained at different closing rpms, show the effect of rpm at full
throttle on noise emission. Dynamometer tests were carried out on
one motorcycle to show the effect on noise emission of throttle
setting (torque) at constant rpm.

‘Noise measurements at the rider's ear during various operational modes

of the motorcycle. The data obtained permit generalized estimates
of rider exposure to noise, relateable to vehicle neise emission

Jevels,

H=4
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SECTION 3
RESULTS AHD DISCUSSION

3.1 lioise Emission Data Base, F76a Procedure

F76a noise emission data,.obtained on 32 representative motorcycles, are
presented in Table A, Included in the table are data obtained at other
closing rpm's, and comparison J331a 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 2 correction applied if necessary) by matching a signal from the
ignition secondary of the motorcycle with a signal of known frequency
(accuracy + 0.5%) from an oscillator {Fig. 1).

The anprttation "by gate" means that the closing rpm was established by

the tape-switch gate. The pair of tape switches, spaced one-meter apart,
Tocated at the acceleration end-point measure the time (accuracy * 0.05
milliseconds; 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
F762 closing rpm {using the calibrated vehicle tachometer}. For the F76a
tast, the acceleration distance was adjusted such that the same traverse
time was attained, (closing the throttle at the gate, rather than by
reference to the tachometer) thus eliminating the gffect of tachometer

lag. During Sutcessive passes in an F76a test, traverse time consistency
was typically + 1 ms (for street bikes), implying a closing rpm consistency
of about 2%. This varfability is primarily related to the degree of
repeatability achievable by the rider; its effect s minimized by averaging
repeatad runs. In the case of off-rpad bikes considerably greater indicated
variability in traverse time occurs among successive passes; this s due

to the variability of contact of the‘knobhy tire with the tape switch.

A further variable 1s introduced by the fact that average speed of traverse
thru the gate is not necessarily the same as the maximum speed occurring

H=5
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in the one-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 A were obtained with closing rpm probable accuracy

within 2%

Photographs B1 thru B14 show the McDonnell Douglas test track and
instrumentation employed.

3.2 Effect of Tachometer Lag

In Table 8, 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 sound levels. Although
sound Tevels and sound level increments are shown to tenths, the incremental
data must not be considared accurate or reproducible to better than 0.5 dB,
nor the sound Tevel data to better than | dB.

Analysis of those cases where a sound level difference of 0.5 dB or more
is experienced between the gate and tach methods, the approximate relation-
ship between sound level error and tachometer error is shown to be:

4d3/% Arpm = 0.2 £ 0.1

That is, a 1% error in rpm can be expected to result in a2 0.2 dB error
in sound level. For measurement accuracy within 0.5 dB, closing rpm
should be controlled within 2%, Typical varfations in sound level vs.
engine rpm are shown graphically in Fig. 2,

3,3 Gear Selection and Acceleration Distance

The F76a 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 achiave the minimum 25 ft. distance. In the current
study, further consideration was given to:



a}) Difference in measured leve] resulting from use of a
different gear, and

b) Desirability of stipulating & laonger acceleration distance.

Table C extends the information presented in the previous study (Ref. 1)
on the effect of gear selection, and shows the same %rend: differences
of 1 dB are not uncommon, This is much Tess than differences resuiting
in the J331a test. While the 1 dB difference is more than would be
desired, it reinforces the earlier finding that measured levels in the
F76a test will not be materially affected by sprocket ratio changes.

Regarding the acceleration distance, in the orfginal draft of the F76a
procedure a 50 ft. minimum acceleration distance was stipulated; this
was changed to 25 ft. becavse of the following difficulties encountered
with the 50 ft. requirement:

. some bikes cannot attain the 50 ft. distance before
reaching the specified rpm even in highest gear;

. somg bikes 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
wouTd result in use of 3rd gear for some high performance street bikes

{such as the KZ-1000} with attendant high operating speeds and iong
acceleration distances.

Raview of available data suggests that the 25 ft, minimum could be increased
to 33 ft. (10 m); before adopting such a change, however, suitability
should be verified on selected vehicles.

H-7
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3.4 Vehicle Speed Measurement Technigues

One method to ejther establish, or to verify, closing rpm is to measure
vehicle speed. The engine rpm could be calgulated, knowing the gear
ratio and effective radjus of the rear wheel, or alternatively the speed
measurement can be used as a transfer device as used in this study
(described in section 3.3).

3.4.1 Tape Switch Speed Gate

A pair of commercially available tape switches (McMaster-Carr, cat. Ho.
7379K1) was used for speed/rpm reference throughout the test program,
The tape switches activate an interval counter {(such as Systron-Donner
1033 series) with read-out to tenths of miiliseconds. 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 situation we placed one-inch wide metal strips over the tape
switches; this is not a recommended procedure, however, since accuracy
and reproducibility are degradesd.

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 B-6 shows the tape switches, together with optical speed
measuring instrumentation employed.

3.4.2 Opntical Speed Gata

The problems inherent with the tape switch speed gate can be avoided by
use of optical sensors activating the time interval counter, in lieu of
tape switches. This concept was evaluated using laser equipment shown
1n'Pho;ographs B~4 thru B-7 {Hughes Aircraft Co., Industrial Products
Divisibn. Carlsbad, California; Laser Model 3176H, Power Supply Model

) _SSQQH). This equipment was employed because of its ready availability;
‘collimated fncoherent light could serve equally well. A double pass of

H-8
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the light beam was employed, with the return pass displaced vertically
one-inch above the initial pass. In this way a high probabilisy exists
for the light beam to be interrupted by the forward edge of a knobby

tire. Also, the higher accuracy inherent in this technique would permit

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
as to maintain alignment after repeated vehicle passes. Accordingly, for
expediency in the test conduct, we reverted to the tape switches as being
adequate for the objectives of the study.

3.4,3 Radar Gun

Radar guns by two manufacturers were evaluated: CMI Incorporated, Minturn,
Colorado; and Kustom Signals, Chanute, Kansas. The units emplayed were
configured for police applications, and different features {which both
manufacturers state can be supplied} are neaded for the application
considered here. The required features {not present in the umits employed,
but which are ﬁvailab1e) are:

. display to tenths of mph
. max-hold
. sampling rate of 20 per second or better

The sampling rate of 20 per second derives from the fact that the rate
of change of rpm in the F76a test is typically in the range 1000-2000
rpm/second, If resolution to 100 rpm is desired, sampling interval must
be not greater than 0.05 seconds.

The radar gun can be either stationary, or mounted on the vehicle, reading

a stat{onary target. The technique has the advantage that maximum speéd
determination fs not tied to vehicle position; a position variation of

+5 ft has‘nn effect on measured noise emission, providing the correct
closing rpm is attained. This permits greater fatitude in vehicle aperation
than do the optical or tape switch techniques.

H-9
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A further potential feature of the radar gun technique i{s that if the
gun is mounted en the vehicle, the max-hold signal could be used to effect
ignition disable {discussed later), thus precisely controiling closing rpm.

Evaluation of the radar gun technigue was limited in this study tc
a) demonstration of feasibility of the concept, and b) d{dentification of

sources of commercially available units having the required features.

3.5 Engine RPM Measurement Technigues

The vehicle speed measurement techniques offer uniform application to a
broad range of vehicles, but require correlation of vehicle speed with
engine rpm; application to vehicles with automatic transmissions is
excluded. Direct measurement of engine rpm has fundamental advantages,
hut such techniques must address 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 B-2) were evaluated in relation
to their suitability for engine speed measurement in the F76a test:

3.5.1 Vehicle Tachometers

The tachometers supplied on the Japanese motorcycies (as opposed to the
European and American motorcycles) are heavily damped, resulting in
tachometer lag under vehicle acceleration. This damping is intentional,
giving a very steady and smooth rpm indication, The associated lag,

however, results in F76a closing rpm higher than specified; due to this,
measured values of noise emission in the order of 2 dB higher than appropriate
are not uncommon (Table B), This difficulty is not experienced in the

BMW or the large Harley-Davidson street motorcycles.

H-10
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3.5.2 Optimized Tachometer Damping

A tachometer manufactured by the German firm VDO Automotive Instruments
was procured from a local speedometer shop (North Hollwwood Speedometer

& Clock Co.), and fitted to a Honda GL1000. This tachometer was selected
because it is directly interchangeable with the vehicle tachometer, and
because its internal configuration is such that its damping {by silicone
fluid} could be readily changed for test purposes. The VDD tachometer
was tested in three damping configurations on the GL1000 (Table D).
Configuration 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 antirely
acceptable manner. This shows that the vehicle manufacturer's options
would include (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 D) is the
Auto Meter {Auto Meter Products, Inc., Elgin, I11inois) Model 439,

It is a fast response electronic tachometer, connecting to the ignition
primary, but requiring interface electronics for connection to vehicles
with CDI ignition. The tachometer has provisions for ignition disable
{discussed later)., At the present time, the unit must be ordered for

a specific number of pulses per revolution; interestingly, one pulse per
revolution was appropriate for all vehicles shown in Table D,

3.5.3 Diagital Tachometers

The digital tachometer type offers potential for high accuracy, and its
cireuitry lends itself to additional features such as max-hold read-out
and pre-set ignition disable., The digital display, however, i5 not well
suited for rider control of ¢lasing rpm in the acceleration test; for
rider control, an analog display {s considerably easier to use.

H-11




3.5.4 Radio Tachcmeters

On two motorcycles { a 4-cyl. 4-stroke, and a T-cyl. 2-stroke) a Hartman
Wireless Tachometer {mfgr. no tonger in business; provided by Kawasaki
Motors Corp., U.5.A.) was evaluated (Table D). The tachometer functioned
well, requires no connection to the motorcyclie, and can be mounted either
on the motorcycle*or located remotely.

It was also demonstrated that the Harmon Tach II, with max-hold, could he
activated by a radio link. For this demonstration, a Vega Electronics
{Division of Computer Equipment Corp., Santa Apa, California) radjo micro-
phone was employed for the radie link. The microphone circuit {with
microphone removed) picked up RF energy from proximity to a spark plug
lead. By this technique an operator recording sound Tevels can simul-
taneously verify that correct closing rpm has been attained onr each pass.

3.5.6 Portable Tachometers

Motorcycles not equipped with tachometers necessarily require fitting &
portable tachometer for conduct of the F76a test. Portable tachometers
employed in the study include the Sanwa Meodel MT-03, the Rite Autotronics
Model 4036, and the Dynall Model TAC-20. The Sanwa and Rite exhilbit
substantial lag (Table B}; the Dynall is good in this respect but will
not function on a1l motorcycles. The above three tachometers connect

to the ignition secondary, which is an cperational convenience.

The Auto Meter 439 (or 430 series) which although not designed for portable
use, and requires connection to the ignition primary {e.g. to the kill
button wire) is a suitable candidate for use in the F76a test. The
additional option of fgnition disable offers major additional advantages,
discussed in the next section.

Other candidate portable tachometers include the Hartman Radio Tachometer

. (Section 3.5.4), and the Dixon Model 1081 Inductive Tachometer (Dixon,
Int., Grand Junction, Colorade). The latter is a close range RF tachometer,
subjested to the specification review only, not evaluated in this study,

*The tachometer face must be vertical, otherwise the needle responds to
inertial forces during vehicle acceleration.
H-12° -
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3.6 Ignition Disable Techniques

Because of the dependence of measured sound level on closing rpm in the
F76a test, means of shutting off the engine by means of a pre-set ignition
disable ware 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}, Avaflable as a companion item
to the Auto Meter 439 Tachometer, is the Auto Meter 451 Rev-Control.

This combination of 2 low-lag tachometer with automatic ignition disable
gnhances the rapidity, reproducibility, and accuracy in the conduct of

the F76a test.

In the test programn, for motorcycles having a single ignitien system with
breaker points, the Rev-Control unit was connected across the points.

For vehicles having two 1gnition systems (2 pair of breaker points),

such as the GL-1000, the Rev-Control is connected to each system thru

a diode, thus maintaining electrical isolation of the two systems (Fig. 3).
{Auto Meter has since made available a Model 451-1 Rev-Control, which
incorporatas the isolation diodes).

For motorcyclas 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 read correctly if connected to

the engine "ki11" cireuit thru a capacitor of proper value. For the
motorcycles tested {Table D), the proper values were in the range 0,002

to 0,0072 mfd. For the test program a decade capacitor box having 0.000)
mfd steps was emploved as an expediency measure; it is presumed that
interface electronics could be selected to obviate need for such adjustment.

In the conduct of the F76a test using the Rev-Control, a single pass is
sufficient to establi{sh the acceleration start point. During the prescribed
runs, when fgnition disable occurs, the throttle is closed promptly, thus
avoiding backfire when ignition i re-established by pressing the "re-set”
button.

O e ee it 18 Db JAd e,
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Referring to Table D, the designation "Auto Meter" refers to the Model 439
Tachometer without ignition disable; the designation “Rev-Control" refers
to the Model 439 Tachometer and Mode]l 451 Rev-Contrel combination. For
each entry in the table, performance of the tachometer configuration is
compared to noise and rom 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
in section 3.1).

3.7 IMI Test Procedures

In the IMI procedures the measured level 1s dependent on how rapidly

the throttle is opened, on the reaction time of the operator in closing
the throttie at the "correct" point, and the tachometer lag. The duration
of the operation from throttle opening to initiation of throttle closing
is in the order of 0.35 seconds. <Censidering that the human reaction
time (seeing the tachometer needle at closing rpm value, to initiating
hand motion to close throttie) is in the order of 0.2 seconds, it appears
that mental anticipation is probably invelved in performing the test.
Also, considering that rates of change of rpm will be in excess of BOQO
rpm/sec., the actual rpm overshoot can be much greater than the rpm over-
shoot indicated by the tachometer. On bike Mo, 729, where the Dynall
tach was: used, indicated overshoot was 12,000 rpm (associated with an
F76a rpm of 8200).

Sound level measurements taken on the varicus motorgycles by IMI-C and
IMI-E procedures are presented in Table E. Clonsidering the foregoing,
the degree of repeatability and consistency among operators is better
than might be expected ~ usually within a2 3 dB range, although differences
of 6 dB are encountered,

In view of the sucgess of the Rev-Control in the F76a test, its application
was briefly evaluated in the IMI-C test, with results presented in Table F.
The substantial improvement in consistency is apparent. Also, comparing
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the IMI-C leveis for bike No. 703 jn Table F with that for the same bike
in Table E, it is seen that considerzbly lower sound Tevels result with
use of the Rey-Control, Table H provides further data on consistency
among operators when the Rev-Control technique is employed in the IMI
test,

In the IMI-C50 test, the same disfance relationship between the vehicle
and microphone prevails as in the F76a test at closing conditions. A
comparison of noise emissjon measurements by the two methods is shown
in Table G, and is seen to be sufficiently good as to warrant further
consideration of the IMI-C50 as a substitute for the F76a methad.

Also of potential value would be the investigation of correlation between
IMI-C (sound leve] measurement at 10 ft,) and F76a, both by Rev-Cantrol,
We have such data on two motorcyclies only: No, 703B where the difference
is 14.8 dB, and No. 716A where the difference js 15.5 d6. The theoretical
difference, by the {nverse square law, is 15.0 d8, The closer distance
offers obvious advantages in space requirements, environmental noise
constraints, and perturbations by atmospheric factors.,

3.8 Effect of Torque {Dvnamometer Tests)

The objective in this task was to provide information on the effect of

torque (at constant rpm) on sound levels. The portable dynamometer emploved
{Pabatco) was not well suited to this task, and only limited data were
obtained (Table J). Even though precautions were taken to quiet the dyno

by use of lead vinyl blankets, it 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 operaticn
at desired rpm/torque conditions, For these reasons effort on this task

was discontipued,

It, should be noted, however, that there are commercially availzble dyna-
mometers which .offer potential for noise testing; one such unit is the

AES{1 motorcycie dynamometer, which can be programmed to maintain a pre-set
rpm, which is ma1nFained stable regardless of throttle setting or developed

torque.
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3.9 Operator Exposure to Motorcvcle Meise

Sound levels at the operator's ear were obtained by analysis of magnetic
tape cassettes recorded on a wodified Sony TC-55 "“fassette-Corder",
identified as Model IR] Mk3 "Ear Bug" Personal Noise Expesure Recorder,
developed by the Industrial Research Institute of the University of
Windsor, The modifications permit the use of a miniature piezoelectric
ceramic microphone, two precision input attenuators, and an input filter
network resulting in an A-weighted spectrum recording.

Signal drop-outs and level changes encountared during field usage were
traced to the microphone holder and ear clip combination; soldering leads
directly to the microphone, and inserting the microphone in a foam holder
taked to the ear, solved the problem. The recorder, calibrator, microphone
and microphone holder are shown in Photograph Bl4,

Tests vwere performed to determine the validity of the A-weighted sound
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 associated electronics. Simultaneous ear-level measurements
{within a helmet) are shown in Table K, together with the 50 foot Sound
Level Meter (SLM} responses during the same events. In an additional
test, the ear level minjature 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 K.

The average SL (rounded to the nearest dBA) at the ear of the operator
during vari.us moving motorcycle tests is shown in Table L; each of
these SL is typically the average of from 6 to 12 passes. Ear leve]

SL during IMI stationary tests are shown in Table M, and those obtained
during stationary dynamometer tests are shown in Table M.
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The difference between the formal 50 feoot SL during passby tests and
the average SL at the ocperator's car during the same passby is shown 1in
Table P. The mean SL difference for the whole set {n=31) is 19.6 dBA,
with a standard deviation of 2,4. flote that it is about the same as the
SL difference obtained in dynamometer tests (Table ).

fecordings of ear level motorcycle neise in presence of wind have clearly
audible wind noise; this affect is shown in Table Q.

Typical SL at the operator's ear during the operator's verbalization are
also shown in Table §. Note that the highest recorded SL at the operator's
ear s an operator's shout (118 dBA).

Major results of the ear level study are a) the rider will experience
sound Jevels approximately 20 dB higher than the vehicie's 50-ft. noise
emission level {with or without helmet), and b) inexpensive miniaturized

sound racording equipment is available far operator noise exposure studies;
application not Timited to motorcycles.

H=17
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TABLE A, 1977 MOTORCYCLE SOUHD LEVELS

J33la F76 F76a F76a Variation
Hake/Model Bike 1.D, by tach by tach by tach by qate  Zrpm Dby tach % rpm
llonda GL1000 702 76 a3 79 77 50-60 74 40-50
74 45-85
lionda 750K 701 78 83 80 79 50-60 76 40-50
78 45-65
Honda XL350 ~ 703 81 78 75 50-77.5
llonda MR250 4 704% 85{2nd 83 84 a1 50-82.5 04 50-90
83(3rd
Honda TL125 ATi2x 76 75 76 77 50-08.8 78 50-55
Honda XR75 A724% a5 81 B3 82 50-90 86 50-100
Kawasaki KZ1000 705 77 83 80 78 50-60 17 40-50
Kawasaki KZ650B 706 78 b2 79 77 50-62.5 17 45-55
Kawasaki KZ400 709 79 )| 81 80 50-75 76 E0-60
Kawasak{ KEZ250 707 81 70 80 77 50-82.5 B8] 50-90
Kawasakt ¥KX126 ATI* 87 b6 86 86 50-08.8 87 50-9%
Harley FLH-1200 719+ a2 86 84 83 50-60 B0 40-50
a1 45-55
Harley FXE-1200 713 84 88 83 83 50-00 81 40-50
Harley XL-1000 4 B2 0s 82 a2 50-60 79 40-50

*nikes not cquipped with tachometer

A Off-Road (only) Hotorcyclos

90

83
84

95
8B

88

83
94
20

96
94
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TABLE A. 1977 MOTORCYCLE SOUHD LEVELS {Cont'd)

J33la F76 F76a F76a Variation

Hake/Mode] Bike 1.D. Dy tach by tach Dy tach™ by gate ¥ rpm by tach™ % rpm  F50
llarley 55-175 720 81 78 80 79 50-86.3 81 50-90 a7
flarley SX-175 721 84 81 81 B2 50-86.3 84 50-95 90
suzuki GS550 @531 mi. 716 79 81 8 79 50-67.5 78 50-60 93
o 01104 mi,  716A 70 81 80 92
Suzuki GSA0DX 718 79 80 80 79 50-75 77 50-60 90
Suzuki -TS400 ** . - 722 85 8 84 83 50-75 82 50-60 97 -
, 06 5(-86
‘Suzukl GTIBOD - . 717 85 B85 85 50-76 82 '50-60 89
BHW R100/7 710 82 83 81 ) 50-60 77 40-50 89

7108 *** g4 85 82 82 50-60 78 40-50 88
Bultaco Frontera 250 A716* 89(2nd 90 a0 20 50-82.5 94
. 90{3rd .
Bultaco Alpina 350 4723+ 88 89 a9 50-77.% 80 50-85 84

89 50-65

Husqvarpa J60MR A708* 87 85 85 50-77
Yamaha DT250D 725 84 83 83 g2 50-82.5 04 50-95 97
Yamaha XT500D 726 20 79 79 77 50-70 81 50-85 64
Yanaha XS650D 727 83 87 85 84 50-62.5 82 40-50 92
Yamaha 1T400D 728* 93 92 92 9N 50-75 93 50-90 101
Yamaha 1T175D 729+ 93 91 92 91 50-86.3 94- £0-95 96
*Itikes not enuipped with tachoweter **ffat 1n 1977 mode] configuration A OFf-foad (only) Hotorcycles

*x4Sane bike as 710 one month Yater; unknown use and servicing.

R AR W A RART AAIGS



£2-H

3

id

T T

TABLE A. 1977 HOTORCYCLE SOUND LEVELS (Cont'd)

. JiNa F76 F76a F76a Variatien
Make/Mode] Bike 1.D. by tach by tach by tach Ly gate % rpm by tach % rpm
Yamaha DTY00D - 730% 79 76 79 79 50-40 8o 50-100
Can-l\m Qualifier 250 A 732 83 £ 83(2nd) 83 50-82.5 03 50-90

. 82{3rd) 82
Can-Am Qualifier 125 A733 i a3 85 B4 50-88.8 87 £0-90
‘Can-Am Quatifier 175 734% 85 84(2nd) B4 5086 .3
e e 85(3rd)

1R I
U MU RN LD T
PTG 1T o

EH b RN
*Dijles not equipped with tachometer
A'0ff-Road {only) Motorcycles
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TABLE B.
Bike Make/Model
701 Honda 750K
702  Honda GLIODD
703 Honda XL350
704  Honda MR250
705  Kawasaki KZ1000
706  Kawasaki KZ650
707  Kawasaki KE250
708  Husgvarna 360WR
709 Kawasaki KZ400
710  BMW R100/7
9% Hivatany inzs
712 Honda TL125
713 Harley FXE-1200
714  Harley XL-1000
715 Bultaco Fr. 250
716 Suzuki GS550
717 Suzuki GT380
718 Suzuki GS400X
718 Harley FLK-1200
720  Harley $5-175
721 Harley SX-175
722 Suzuki TS4008
723 Bultace Alp. 350
724 Honda XR75
725 Yamaha DT2500
726 Yamaha XT500D
727 Yamaha XS650D
7ee Yamaha IT400D
728 Yamaha IT175D
730 Yamaha DT100D
732 CanAm Qualifier 250
733 CanAm Qualifier 125

EFFECT OF TACHOMETER LAG, F76a TEST

Max, F76a Level Cilosing rom

HP dBA 4 dB rpm ¢ orpm

rpm by gate by tach by gate bv tach Tazchometer®
8500 78.5 1.9 5100 490

7500 77 . 1.7 4500 390

7000 75.1 2.5 5400 420

7000  80.6 3.3 5775 970 Sanwa/ECI
8000 78.4 1.3 4800 850

gsoc  77.1 1.9 5310 710

6000 77.0 2.6 4950 330

6500 B4.6 0.2 5000 170 Dynall
8500 80.2 0.3 6375 100 Dynall
7250  80.4 0.4 4350 =30

S%Eg E&:E . ggég 128 Sanwa
8000 76.5 -0.3 7100 840 Rite
5200 83.2 0.1 3120 -120

6000 81.7 -0.1 3600 -80

7500 89.8 0.4 6180 50 Sanwz
Qppo  79.4 1.4 6075 360

7500  84.7 -0- 5700 410

8500 78.6 1.7 6375 370

5200 83.2 0.4 3120 -10 Dynall
6750 78.8 1.5 5820 310

6800 82,1 -1.0 5865 -200

§000 82.5 1.1 4500 310

5500 89.0 0.1 4260 1500 Sanwa/ECI
10500 81.7 1.0 9450 870 Rite
6000 B82.4 0.9 4950 890

6000 76,6 1.9 4200 580

7500 84,0 0.7 4630 320

7000 80,9 1.5 5250 500 Sanva
8500 90.9 0.6 8200 350 Dynall
7000 78.6 0.5 6300 70 Dynall
7500  82.7 0.3 €198 80 Dynall
9000 83.8 0.9 7990 -0 Dynall

*Bike tach employed where so equipped; portable tach employed as listed.
H-24
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TABLE C. EFFECT OF GEAR SELECTION, F76a TEST

Make /Mode]l Tachometer

703¢C

732

734

Honda XL350 Rev. Control

Can Am Qualifier 250 Dymall

Gate

Can Am Qualifier 175 Rev. Controi

H-25

Gear F76a Accel, Dist,
Znd 76.2 38

3rd 76.5 79

2nd 83.0 25

3rd 82,0 56

2nd 82.7 25

3rd 81.5 30

2nd 84.1 28

34d 8s5.0 72

R e B
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Bike to,

Hake/Model

702
702A
731

703

703A
7038
703C

76A

720

725

130

733

734

flonda GL1000
llonda GL100D
Honda GL100C

Honda SLJ50

Suzuki GSH50

flarley 55175

Yamala DT250D

Yamaha DT100D

TABLE D,

CanAm Quatifier 125

CanAm Qualifier 175

TACHDMETLER AN REV., CONTROL COMPARISONS, F78a TEST
F76a rpm Tachometer d re Gate Tach. Lag
4500 Honda 1.7 390
4500 Rev. Control 0,2 10
4500 llonda 1.3 370
Auto-Meter 0.4 90
Vo Config. 1 2.0 300
Voo Config. 2 0.1 80
Y00 Config. 3 0.1 110
llartman 0.3 70
5400 Honda 2.5 420
Auto-Neter 0 40
Rev. Control -0.3 -50
+Rev. Control -0.4 -110
6075 Suzuki 0.9 470
Mrto-Heter «0- -220
Rev. Control 0.5 (1]
5820 Harley 1.5 310
Rev. Control -0.2 -{l-
4950 Yamaha 0.9 890
Dynall 0.6 320
Rev. Controil -0.4 --
6300 Dynall 0.5 70
Rev. Control 0.9 -
7990 Dynall 0.9 ~60
{lartntan 0.4 30
Rev. Control 0.6 -
7330 Rev. Control -0- -120

A L et
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Coding:

L = Left side of bike, dBA @10
R = Right side of bike, dBA @10°
T = Max. tachometer reading, RPH/100

BIKE HO. MAKEZNODEL
701 Honda 750K
702

llonda GE1000

R HRT AP D HARC 2D ASE -2

TABLE E.

INT SOUND LEVELS

(Procedures C and [)

IMI_"c’ IML “E" OPERATOR

100 101 101 97 98 98 vp
99 99 100 98 98 99

68 72 M 64 64 68
101 101 10 W
100 99 100

76 76 76

99 101 100 97 97 98 IW
99 100 100 99 98 99

68 76 70 64 64 6O

101 100 -- 102 SE
100 99 100 102

B 7 76 8

99 98 93 99 97 94 95 94 DF
99 98 99 100 99 93 93 94

68 63 66 72 64 56 56 54

95 95 94 95 9 96 vp
92 92 92 90 93 92

64 59 6 50 61 59

95 95 95 92 94 RL
93 92 93 90 92

-~ 60 65 55 60

90 90 90 OF
88 88 88

52 64 &4
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82-H

31

TADLE £ [IMI SOUHD LEVELS {Cont'd)

(Procedures C and E)

- 70

KE HO. MAKE/MODEL 1M "C" T
2 " llonda XL350 L 9 98 97 96 9 96

R 93 05 94 94 94 904

T -- 70 72 67 66 68

L 9 95 96

R 94 93 94

T 70 0 70

L 94 97 96 97

R 92 95 04 of

T 68 75 70 75

L 95 96 9%

93 92 a3

T 70 10 70

L 97 97 96

R 94 95 .04

T 70 12 70

L 91 24 95 93 9 93 93

R 93 95 9 96 97 95 95

T 65 67 70 68 66 65 65

L 91 9% 95 96 94 95 93

R 93 98 97 g7 95 9 96

T 62 122 712 73 66 70 66

L 9% 98 96 9% 94 95

R 98 98 97 97 97 96

T 74 7 74 0 67 &8

L 99 99 100 93 93 94

R 98 99 100 93 91 95

T 76 80 80 0 70 74

L 98 9 9 96 94 96 92 94

R 98 9 9 96 94 96 94 94

T 78 78 00 80 7 8 70 78

L 94 93 o4 91 92 93 92

R 95 94 05 92 '03 95 02

T 76 76 76 68 72 74 68

*Tirst Lry, no demenstration, no mntorcycle experience,

QPERATOR
e

AL

SE

OF

W

1]

il

M
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TABLE L

BIKE NO. HMAKE/MODEL

704 Nonda HR250
{Rite Tach.}

705 Kawasaki KZ1000

706 Kawasaki K650

707

Kawasaki KE250

NI SOUND LEVLLS (Cont'd)

™~ —2r- -dar

- =

—_me~ —Em AP AR A= -

(Procedures € and E)

1M1 " IMI_"E" QPEMATOR
104 103 103 102 102 102 TB
103 103 103 102 102 10
100 95 94 9 90 g9
103 103 104 105 102 103 103 v
103 103 103 102 102 102 10)
2 93 93 85 86 88 86
103 103 105 104 ol
102 102 103 103
93 90 93 92
103 102 103 M
103 102 103
91 90 93
99 100 99 99 -~ 98 99
96 99 98 99 99 93 98
65 65 62 58 62 59 60
99 101 98 100 101 102 10) Ril
9 100 99 100 102 102 101
65 70 63 67 65 70 66
9% 99 99 100 97 94 100 97 97 To
95 99 98 99 97 95 99 97 98
5 65 Gl 65 §5 51 6] 53 54
103 102 105 102 102 101 102 IH
101 101 104 102 02 101 102
w0 8 72 69 65 67
100 100 99 92 100 101
9% 98 9 97 98 98
65 65 65 50 60 61
97 97 96 97 96 96
97 96 96 9% 96 96
12 72 0070 70

AV i BIYAIY 4300
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BIKE NO.

TAULE E

HAKE/MODEL

708

709

710

[N

712

713

714

Husqvarna 360WR
(Dynall Tach)
Kawasaki KZ400
BMW R100/7

Kawasaki KX125

Honda TL125
{Narmon Tach)

llarley FX-1200

Harley X1.1000

it P BRI AW AL

L
R
T
L
r
T
L
i
T
L
R
T
L
R
T
L
R
T
L
R
T
L
i
T

[MD SOUND LEVELS (Cont'd})

{Procedures C and L)

I "t . I “E" OPERATOR
103 104" 105 104 104 104
105 105 105 104 104 104
§0 52 50
99 99 100 98 95 96 97
101 100 100 100 90 98 100
82 82 @2 g2 75 78 40
91 93 92 90 90 9] yp
93 95 04 91 92 92
70 70 70 55 55 55
103 103 103 102 102
107 107 107 106 106
N0 1o 100 90 98
97 97 97
82 90 80
9z 93 94
8t 70 94
9 97 97 94 93 94 HH
101 100 100 97 95 96
B A5 47 0 31 18
9 97 100 94 95 0
98 98 101 94 97
48 A8 55 45 47

DT PP TR

St e S b i g e
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TABLE £ IMI SOUND LEVELS (Cont'd)

(Procedures € and )

BIKE NO. MAKE/MODEL IHL "C" IMI_"E" OPERATOR
710A* B R100/7 L 97 99 97 91 89 92 92 T8

R 96 97 96 91 88 9 N

T FE I Y R 56 52 B4 o4

L 99 99 88 98 9z 93 95 93 GL

R 99 98 87 98 93 92 95 92

T 77w 13 17 63 55 63 &4

L 98 59 97 93 92 93 It

R 97 98 9% 94 92 9

T 72 7% N1 52 53 &7

*710A is same bike as 710, recefved back a month later.

e = W FITFLY SR




TABLE £ IMI SOUND LEVELS (Cont'd)

BIKE N0, MAKE/MODEL

ns Bultaco Frontera 250
(Sanwa Tach)

ni? Suzuki GT3800

o nd

]

]
718 Suzuk{* GS400X
g Harley FLII-7200

(Dynatl Tach)

{Procedures € and E)

Iy e M) “EY OPERATOR
108 108 109 108 109 109 W
109 108 109 107 107 108
9 80 BB B2 83 84
107 108 109 ™
106 107 108
97 90 89
102 100 103 102 101 100 107 IW
103 100 102 101 101 100 102
90 80 90 85 g0 7% 80
102 99 102 100 8
00 97 100 99
B2 64 02 78
99 100 100 99 95 93 100 97 98 95 W
99 101 100 94 95 93 100 97 97 95
80 80 77 64 64 58 71 68 68 64
9% 96 96 8
95 87 9§
65 69 65
102 102 102 97 98 101 97 B
102 102 10 97 99 101 98
55 57 55 49 51 64 49
104 102 102 104 102 97 97 98 GL
103 100 102 103 102 99 97 99
57 51 53 57 54 48 47 50
103 102 103 97 97 W7 1
102 103 102 98 o8 97
54 58 58 16 50 48

r——— A AR R e
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" EE-H

TABLE E
BIKE HO. WAKE/HODCL
716 Suziki GS550

1ML SOUND LEVELS (Cont'd)

(Procedures C and E)

mr c" IMI “E" OPERATOR
100 100 100 ' 1]
100 100 10
88 86 90
98 97 98 JH
8 98 98
715 75
97 97 99 SE
98 98 99
Mo76 B
99 95 98 v
99 93 9g
20 80 78

B e U U
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TABLE E

BIKE NO. MAKE/MODEL

720 Harley $5-175
721 NHarley SX-176
722 Suzuki TSA400B

T L LA L  TT]

INI SOUND LEVELS {Cont'd)

=R -3 SRC APE -3 A4S S

{Procedures C and E)

] I "E" OPERATOR
98 99 98 97 95 96 1H/6L
.97 97 9. 97 95 95
3 85 0l 81 77 78
97 99 98 9% 91 95 8
9% 96 95 9% 95 94
80 82 80 B0 77 78
95 95 95 97 96 96 !
9 93 94 97 96 96
78 79 78 83 80 80
97 97 97 9 96 95 ™
95 95 96 95 94 95
9 90 95 100 98 9
97 97 97 95 91 9 I
9% 9 96 95 93 93
g5 93 94 95 02 85
97 9% 97 97 99 9% 9 9 M
9% 93 95 95 93 95 a2 95
93 85 92 03 66 100 B3 92
100 102 100 102 100 102
101 101 107 101 100 103
56 56 56 56 56 GO
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BIKE H0.

TABLE E
HAKE JHODEL

723

124

Rultaco Alpina 350
(Sanwa Tach)

llonda XR75
{Rite Tach)

Yamaha 072500

I4I SOUND LEVELS {Cont'd) {Procedures C and E)

—_=rr A -

-0 AT e -2 -~ =~ A

it "c" InL_"g" OPERATOR
100 104 104 j04 104 105 Iy
101 102 102 100 100 102
65 65 66 57 L9 63
104 104 101 103 104 104 T8
102 102 102 101 102 j02
6% 65 65 63 0641 64
100 105 104 105 105 104 MM
104 103 102 102 103 102
70 67 65 65 65 &b
10t 100 102 101 100 102 T8
102 102 102 102 100 102
il 29 N i 29 a0
o8 97 Y8 97 95 98 EO
98 97 97 98 o0 98
28 26 27 26 20 26
101161 100 9% 11 99 M
101 101 102 9 101 99
o 3 XN 28 29 27
101 101 00 98 99 100 I
101 102 102 99 49 98
68 69 1 57 61 61
1006 100 100 99 08 98 10
100 108 10 92 99 499
68 &7 &7 65 64 64
100 101 99 MH
102 102 101
62 6% 67
97 93 98 GL
98 )00 100
59 63 57
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TABLE E

BIKE NO. MAKE/NODEL

726 Yamaha XTS00D
727 Yamaha SX650D
l28 Yamaha 1T400D

e = IR UESAR AL

{Sanwa Tach)

[MI SOUND LEVELS {Cont’d)

=P AR B D A" D

—_TrC A= g

(Procedures € and E)

N "c" IMI "E" QOPERATOR

100 97 9 99 101 97 100 102 T
58 97 98 99 99 93 99 69

62 57 58 89 60 5 G0 61

102 104 101 100 100 99 99 100 MH
102 102,100 98 .99 98 93 98

61 69 62 62 62 59 59 60

161 102 102 102 101 103 Iu
o 100 101 101 100 102

62 65 65 63 62 65

102 103 105 103 102 102 100 ]
102 103 105 103 102 102 101

66 72 75 712 64 65 60

101 102 99 99 99 101 99 100 T8
101 101 100 160 9% 101 99 100

65 66 064 64 56 60 65 50

99 98 99 100 101 100 M1
99 97 99 101 101 100

62 87 62 62 &2 60

104 104 104 102 103 102 TB
104 104 104 102 103 103

70 72 70 64 65 65

104 105 106 105 104 104 105 MM
104 107 108 106 106 106 106

M 16 82 16 4 16 76

107 108 108 105 105 106 IN
108 109 110 105 106 107

82 04 85 8 76 78
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-DTKE NOD,

MAKE/NODEL,

729

730

mm

T ol IWT IEINT AV

Yamaha IT175D
(Dynall Tach)

Yamaha DT100D
{Dynal¥ Tach)

Honda GLIQOC #2

TABLE E

IMT SOUND LEVELS (Cont'd) (Procedures C and E)

B AR ADr A= A D HRDE D D e

1M1 "g* IMI “E" OPERATOR

107 108 108 107 105 106 ¥
105 106 105 106 106 106
120 118 118 121 118 12t

109 108 108 106 106 107 GL
106 106 106 104 105 105
My N8 120 121 121 118

106 107 106 106 106 106 M
105 105 105 105 106 105

120 118 j20 120 117 120

94 85 94 93 94 94 T8
97 97 97 9% 96 97

115 15 14 nz nz N2

99 %4 95 93 93 93 GL
96 96 97 95 96 96

nz Nz 1 112 112 M

9 54 9 93 93 9N |
05 95 96 94 94 95
m nz m2 112 112 12

97 95 95 97 91 %7 JA
97 94 95 97 97 97

0 61 64 54 72 72

9 97 98 96 97 98 98 GL
95 97 97 96 97 98" 98

6 73 73 68 n 713 74

95 94 95 95 95 96 T8
9 94 95 9 91 96

65 63 65 64 59 65
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TABLE F. IMI SOUND LEVELS {BY REV-CONTROL)

H-38

Bike Na, Make/Mode] Sound Leve] - dBA Operator
7038 Honda XL350 L B83.0 90,2 g2 90.2 T8
(IM1-C, 3500-5400 rpm) R 91.0 91.2 91.3 a1.0
L 90.2 s80.2 a99.5 90.8 JA
R 90.2 90.3 80.1 90.7
L 90.1 890.4 o90.5 90,2 I
R 91.0 9.0 90.3 90.5
03¢ Honda ¥L350 L 82,0 9.5 415 I
{IMI-C Variation R 53,0 92,5 925
4500-6100 rpm)
L 921 92,2 o253 VP
R 93,0 93,0 opp
L 92,5 92,0 92,2 JA
R 93.0 93.0 g2.5
L 925 92,3 o52.3 SE
R 93.6 93.2 93.4

. f
B e S



TABLE G, F76a vs F76a STATIONARY SIMULATION

Bike No. 703C, Honda XL350

Bike No. 720, Harley 58175

Bike No. 725, Yamaha DT250D

Bike No. 730, Yamaha OTYO00D

Bike No. 733, CanAm Qualifier 125
Bike No, 702A, Honda GL-1000

BE-H

Bike No, 734, CanAm Qualifier 175

F76a Stationary
Simulation (50 ft.)

77.0
79.5
81.8
77.8
84,7
76.8
87.6

F76a by

76,2
78.6
81.7
7.7
Bd.4
78.3
84.2

Rev. Control
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Bike Ho. 716A, Suzuki GS550

TABLE 11, TACHOMETER AHD REV. COHTROL COMPARISONS, IMI-C TEST

=2 A~ D e

Bike Tach Auto-leter Tach Nev. Control Operator
95.6 98.4 98.0 97.0 96.8 96.8 95.0 95.0 95.5 vp
98,5 98,6 98.0 97.0 97.2 96,5 95.8 96.4 95,5
B0 80 ] 95 55 95 61 61 61
9.8 97.4 98.8 93.5 91.5 93.1 94.8 96,1 96.D0 SE
97.6 97,7 99,0 93.7 92.0 92.0 95,2 96,7 96.0
74 76 a1 78 a1 61 61 61
97.5 97.3 87.6 93,0 93.0 95,7 JH
08,3 97,7 98,0 93,6 93.8 95.0
i 75 i 85 24 87
99.8 99.5 100 8.4 97,2 96,2 05.3 95,5 95,7 |
99,6 99.6 101 97.4 97.4 96,0 95,3 95,7 95.5
88 46 a0 g5 95 95 61 61 6l

R b i
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TABLE J, EFFECT OF TORQUE (DYMAMOMETER TLSTS)

Bike Mo. 703, Honda XL350

2nd Gear
Hormalized dBA dBA
R’y Torque @50 Ft. BLar*
5400%~ 1.00 78.5 99.5
= 5400 0.63 71.0 96.0
=
5400 0.M 76.5 95.0
5100 ~0- 74.5
4200%4* 0.89 76.0 97.5
4200 0.74 73.5 93.0
4200 0.48 72.0 90.5

*{th jlelmet "B"
**F76a rpm, full throttle
*4fuj] Throttle

bttt L LAY TL Y P PEETE)



TABLE K

COMPARISON OF LABORATORY STANDARD
SYSTEM (NAGRA) AND FIELD SYSTEM (Sony)
SOUKD LEVELS (dBA)

HAGRA SONY EAST SLM  KEST SLH

103.2 104.4

103.8 104,5

104.2 104.4
13302 104.0 104.4 81.5 33.0

28, 104,60 104.4 82.0 82.5
¥rong rpm 104,4 104.4 81.7 £3.6

104.2 104,8 82.5 £2.0

104.0 104,4 g2.0 B3.9

104.2 104,8 83.1 82.0
r 104.0 104.5 KIGH:83.0 LOW:3z.0
o .3 .2 FORMAL:83.1

103.8 104,2

103.8 104.0

104,2 104,56 83.0 83.0
J33la 104.0 104.4 82,0 84,9

104.0 104.2 82.5 32.9 -

103.8 1044 g2.5 34.6

105.2 105.0 82.5 82,6

103.8 1032,8 83.0 24,2
T 041 104.3  HIGH:£3.5 [0W:82.7
g .5 .4 FORMAL:83.5

103.4 104.0 83.0 82.0

104,0 04,2 81.7 gz.5
£76 103.8 104,4 82.4 21.0

104.0 104,2 1.8 83.]

104.8 104,8 82.8 2.5

104.8 104,8 82.0 84.1
T 104.1 104.4 HIGH:83.0 L[0#:8).8
g .6 .3 FORMAL:52.9

REAL TIMF SLM RECORDED SQny
Pass By, 89.6 B9.6
Common Microphane 84.3 85.0
Position 88,0 87.2

H-42
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TABLE L

EAR LEVEL MOTORCYCLE NOISE - SOUHD LEVELS ROUNOED TO HEAREST dBA

Bike Mo. J331a F-76 * 2nd Max 35moh 5Smph 55 Coast Helmet MNotes
704 94 94 102 104 B
705 102 106 R See Table 6
99 t R
97 g R
716G 102 107 R
710A 107 R
712 96 a3 B 97 & 7100 rpm
96 t B idle or 2nd gear
9% g ) cruise
s 57 a R
58 v R
94 102 95 0
719 102 95 92 90 g
720 97 94 99 100 B
721 100 94 100 102 B
722 97 g 98 93 97 i
723 109 108 t N9 96 B 87 @ 5500rpm
Bor0
725 104 104 105 101 B
102 ¢ B
107 108 R
725R 102 t R See table 6
10¢ g 107 101 R
730 102 96 105 97 R See table 6
99 t
00 v
M a7 85 t R See table 6

B = blue helmet, R = red helmet, 0 = bare head

*t » F76a, tach; g = F76a, gate; v = F76a variation

H-43
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TABLE ¥

EAR LEVEL MOTORCYCLE NOISE DURING IMI TESTS

Bike 730, No Helmet

Bike 710A, Ho Helmet

4350 rpm, idle
4250 rpm, idle + talk

Bike 731, Red Helmet

Left La10.

94
84.6
84,3

93
83.5
94

87
87.7
97.2

N
as
91.5

85.0
93.6
94.6

95.2
94.5
86.0

A

B8 1/2

11/2

H-44

Ear La

102.6
102.8
102.8

102.6
102.6
102.8

-93,8
98.6
98.6

95.0
82.8
85,2

g7
96

101.8
101.2
101.8

101.8
101.2
101.4

a

61/2

2172

41/2

71/2

Right La]o.

96.5
97
96.%

95,5
85.5
97

95.7
96.6
95.8

9
£s
N

94.7
93.6
94.6

95,7
94,2
86.2

Type

MIc
mrc
Ml

()

IHI
Il
IMI

m m m

Ml c
mrec
mIc

IMI £
ML E
IML E

IMI C
IMI C
ML C

IM] E
IMI E
IMI E
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SOUND LEVEL DIFFERENCES RE FORMAL TEST

TASLE N

EAR LEVEL MOTORCYCLE HOISE

21
20

19
23
22

18

14

21

20
20

F76a,t

18

20

17

19

19

20

20
17

H-45

F76a,9 Fiéa,v
19
18
18
14
18
22
20
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TABLE p

EAR LEVEL MOTORCYCLE NOISE DURING DYNAMOMETER TESTS

Bike fs. 703, Blue Helmet

RPH TORQUE 50’ La
(2nd gear) Equiv.

5400 27 78 172
5400 27 78 172
5400 27 78 172
5400 17 77
5400 N 76 172
4200 24 75
4244 20 73172
4200 13 70
5400 27 79 1/2
Rider's Voice *

" " Max
" Shout {Mark!)

Ear La
99
100

99 172
96

85

97 172
83

80 1,2
99 172
20-100

102
118

H-46
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20 1/2

2] Y2

2]

18

181/2

21 1/2

20 172

18 12

20
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TABLE Q

WIND EFFECTS AND VOICE LEVELS

D {Downwind)

Travel
Direction ——— U (Upwind)

Wind Direction

7-12 mph
Bike Ho. Test Upwind Downwind Voice/Comments
703 Dyno - - 90-100/Talk
703 Dyno - -~ 102/Loud Voice
703 Dyno - - 118/Shout
705 J331a  105.8 101.6 -
705 F76 108.1 106.4 -
705 F76at 104.6 59,2 --
705 F76ag 105.3 96.8 --
710 Idle - — 96/Talk Max
725 Fl6at 88.5 93.4 104/Voice Lue
730 55mph 97 92 --
coast
731 J33la 9.7 96.7 98, 4/Horn
H-47
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1.

APPENDIX
IMI TEST PROCEDURES

IMI-C Test Procaedure

Microphone Location: Two microphonas, each located 10 ft. from the
center of the vehicle, 9 inches above the ground surface, perpendicuiar
to the vehicle centerline at a point midway between the front and rear

wheels,

Operation of Vehicle:; Stabilize the engine rpm a3t 50% of max. rated
rpm, then open the throttle fuily and as rapidly as possible; initiate
rapid and full closure of the throttle when the tachometer needle is
observed passing throuch the F76a closing rpm.

Readings: Three sound level readings (dBA, fast response) within 2 dB
shalil be obtained. The final tachometer reading corresponding with
each sound level measurement shall also be recorded.

INI-E Test Procedure

Microphone Location: Same as IM[~C

Operation of Vehicle: Stabilize 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 is observed passing through an rpm equal to
the F76a rpm minus 15% of the F76z rpm,

Readings: Same as [MI-C

IMI-C50 Test Procedure

Same as IMI-C except for microphone location; the mic¢rophones are
Tocated four feet above the ground, 5G ft. to the side and 25 ft.
aft of the front of the vehicle, thereby duplicating the vehicle/
microphone relationship of the F76a test.

H-48
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&, IMI by Ignitien Disable

Same as the above IMI tests except that closing rpm is effected
automatically by ignition disable, pre-set at the specified rpm.
The throttle should be closed promptly after ignition disable to
avoid backfire.
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REFINEMENT OF MOTORCYCLE TESTING PROCEDURE
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1 INTRODUCTLON

The P-76a test procedure was developed by EPA and its con-
tractors with initial inputs from concerned state and manufacturer
representatives. The first draft of this proccdure specified testing
all motoreycles at 75% of maximum rated RPM.  EPA conducted a testing
program using this draft procedure (in addition to J-331a) to build a
data base on this measurement methodolegy., During the course of that
testing program several motorcycle models were also tested at closing
RPMs different from the specificed 75% (Table C-12). It was apparent
from the data gathered that a constant 7531 of maximun rated RPM would
represent an unfair comparison of large and small matorcveles if the
full-throttle-constant microphone distance concepts were retained.
Mccordingly, a sliding scale of closing RPHs was developed based on
those motorcycles tested at more than one closing RPM, In the absence
of other information, the J-331la test was felt to represent a fair
comparison of large and small motorcycles so the sliding scale was
developed to reflect that ceomparison. Further, sound levels conparable
to J-331a values would allow consideration of standards in familiar
terms.

The sliding scale developed was, however, using interpelated
and extrapolated data sc additional data were required both using the
F-76a as drafted and on variations thercof should the sliding scale
need refinement. Another arca wherc additicnal data was desirable was
the phenomenon of tachometer lag and its effect on sound level readings,
The testing program described in Appendix I was intended to address
these and other issues.

2 TACHOMETER SPECIFICATION

The information developed in that program showed that tach-
ometer lag was indeed a serious consideration with unequal impact on
differeni motorcycle models. American and Buropean motorcyecle tach-
ometers 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 amall amounts of lag., As the data
used in develeping F-76a was largely based on measurements of Jap—
anese motorcycles using vehicle tachometers it is clear that adjust-
ment to P-76a's sliding scale would be necessary if engine speed
measurement systems other than vehicle tachometers were to be allowed.
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If the lag phencmenon afifceted all motorcycle models equally,
requiring the use of vehicle tachometers could be considered. Since
that is not the case, the refinoment of P-76a specifically allows the
use of other tachometers or other engine gpeed neasurement systems.
Indircct engina speed measurement syskems have shown the potential for
elimipating "Yag" as it is associated with tachometers.

Indirect engine speed measurement systems are sometimes cum
bersome to.sct .up, however, so it is not felt advantageous to require
by specification that indirect systems be used when very fast reacting
tachometers are available. Listed in Appendix H are several mechanical

"and electrical tachometers, both analeg and digital, which display very

low dynanmic respense lag., In the interest of test simplicity, the
refined procedure allows use of any tachometer which meets a certain
dynamic response characteristic, Absolute dynamic response character-
istic specifications have not yet becn explored by EPA so the specifi-
cation in the refined procedure is spelled out in terms of the maximum
allowable lag on a specific motarcycle at the closing conditions during
the test., This is not an ideal specification and attempts to improve
it will be made.

The "window" of allowable tachometer lag should be small epough
that tachometer characteristics will not materially affect sound level
readings, yet be large enough to allow use of currently available fast
responding tachometers, The specification in the refined procodure '
allews use of any tachometer that does not lag actual cngine speed by '
more. than three percentage points of maximum rated RPM when closing
RPM under the specified methodelogy 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 11, Several vehicle
tachometers meet the specification although many Japanese vehicle tacho~
meters display more.than six percentage point lag and hence could not be
used.

Figures I-1, I-2, and I-3 .display the sound levels of the
motoreyeles tested in this recent program as a function of closing RPM.
For most motorcycles, there are four points plotted: Baseline sound
level (zero) at observed closing RPM (vehicle tachometer - baseline
zero); a higher sound level {relative to baseline) at some higher closing
RPM (observed, vehicle tachometer); a lower sound level {relative to
baseline) at some lower closing RPM (observed, vehicle tachometer); and
a lower sound level (relative to baseline) at some lower closing RPM
{indicated, indirect engine measurement system). From these figqures
it is apparent that a three percentage point lag translates into a
0.6-0.7 OB (0} difference for most street motorcycles tested, 0.5 dB{A)
for most combination motorcycles tested, and 0.3 dB(A) for most off-
road motoreycles tested,

I-2
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3 SPECIFICATION OF CIOSING RPM

Since indirect or fast-responding tachometers are required to
be used in the refined procedure as mentioned above, the sprcification
of closing RPiMs must be adjusted from the draft F-76a procedure for that
reagon alone.,

The recent program gave BPA the first direct data on motorcyele
sound levels measured under F-76a. In addition, manufacturers have
supplied EPA with additional P~7Ga data for certain of their models.
Examination of these data indicates that.further changes to the closing
RPM specification would improve the large motorcyecle/small motorcycle
comparison relative to the comparison inherent in J-33la.

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 displacement, This figure indicates that the average of F~76a
' values of the large motorcycles plotted exceeds J-331a values by several
dB(n). The average of the sound levels of small motorcycles, however,
are below J-32la by several di{A). ‘To correct this situation the sliding
scale of closing RPMs has been revised. The end points of 90% and 60% of
maximum rated RPN for small and large motorcycles have been raised and
i lowered 5 percentage points, respectively. Four hundred cc motorcycles,
: which were specified to be tested at 75% of maximum rated RPM {observed,
vehicle tachometer - or approximately 80% indicated, indirect engine
measurement. system, for most motorcycles), are specified to be tested
at 77% of maximum rated RPM {with allowance for an up-to-three percen—
tage point increase in actual engine speed-due to allowable tachometer
lag). Figure I~5 shows the revised closing RPM chart.

The variation of sound level with engine speed measured dur-
-ing the testing program can be used to determine the compariscons with
J-331a that would be expected with this revised specification, Table
I~1 shows this comparison for all street and combination motorcycles
tested, Off-road motorcycles showed such 1nsensxt1v1ty to engine
speed that they are not included.
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Table I-1

PROPOSED PROCEDURE/J~331a COMPARISON

F~706a/ J-331a/

Revised Revised

Procedure Procedure

Motoreyele J-331la  F-76a Difference Difference Difference
Heded (AB(M))  (GB(A)) (dB(A}) (as(al)* (AB{A})

(Strect)
Kawasaki KZ 1000 7.2 78.4 +1.2 -1.0 +0,2
Bonda GL 1000 76.0 77.1 +1,1 ~1,5 =0.4
Honda CB 750K 8.4 78,5 +0.1 ~1.7% ~1.6
H-D FLi 1200 82.0 83.2 +1,2 ~2.5 -1.3
=D FXE 1200 83.7 83,2 -0.5 ~-1.0 ~-1.,5
H-D XL 1000 82.3 81.7 -0.6 -2.0 =-2.6
B¥W R 100/7 82.1 80.4 -1.7 -1.5 -3.2
Kawosaki KZ 650 7.9 77.1 -0,8 ~0.5 -1.3
Yamaha x5 650 g2.8 84,0 +1,2 -0.5 +0,7
Suzuki GS 550 8.5 79.4 +0.9 =0~ +0.9
Suzuki G5 400 79.4 78.6 ~-0.8 +1.0 +0.2
Kawasaki KZ 400 78.9 80,2 41,3 +1.5 +2.8
Suzuki GT 380 B4.6 84.7 +0,1 41,5 +1.6
{Conbination)
Yamaha X7 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 82.4 -1.,0 41,0 -0.9
Kawasaki KE 250 80.9 77.0 -3,9 42.0 -1.9
i-n S% 175 83.5 B2.1 =1.4 +2.5 +0,9
Yamaha DT 100 7%.4 78.6 ~0.8 +0.5 ~-0.3

*Translation for each model based on data displayed in Pigures I-1l, 2, and 3.
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